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ABSTRACT
Computed orbits of the balloon satellite 1963 30D are given every 2 days over an
interval of 456 days near the beginning of the satellite's lifetime and an interval of -
824 days near the end of its lifetime. The effects of radiation pressure on the satellite
are examined in some detail. It is found that the variations in all the elements can be
represented by use of a single parameter to specify the effect of diffuse reflection from
the satellite's surface, and that this parameter remains constant, or nearly so, during
the entire 7-year lifetime. Success in obtaining a consistent representation of the
radiation-pressure effects is ascribed to the inclusion of the effects of terrestrial
radiation pressure, using a model for the earth's albedo that includes seasonal and
latitudinal variations. "Anomalous" effects in the orbital acceleration, as well as in
the other elements, are represented quite well by including a small force at right
angles to the solar direction and by allowing this to rotate about the solar direction.
This implies that the satellite is aspherical, that it is rotating, and that the axis of
rotation precesses. While the period of precession decreases considerably over the
lifetime, the magnitude of the right-angle force remains essentially constant at about
3% of the total force. The effects of atmospheric drag are also examined, and atmos-
pheric densities are derived in several intervals and compared with the J71 model
atmosphere. Intervals are included where hydrogen is expected to be the dominant
constituent and where helium is expected to be dominant. A revised model of the
hydrogen concentration is given for use with the J71 model. Densities indicative of
helium are in good agreement with the model, as are densities obtained .ear the end of
the lifetime. The densities near the end vary by about 2. 5 orders of magnitude, since
the satellite's perigee traverses over 400 km in height in about 200 days; the total
range of the density data is over 5. 5 orders of magnitude, since the effective height
of the dersity determinations goes from over 3600 km near the beginning to about
360 km near the end of the lifetime.
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RESUME
On donne les orbites calculdes du satellite-ballon 1963 300, tous les deux
jours pour une p~riode de 456 jours au d6but de la vie du satellite, et pour
une p6riode de 824 jours en fin de vie. On examine de facbn assez ditaill6e
les effets de la pression de radiation. On trouve que les variations de tous
les e16ments peuvent 8tre reprdsentdes par un seul parametre sp6cifiant
l'effet de la r&flexion diffuse de la surface du satellite et que ce parambtre
reste constant -ou presque- durant la totalit6 des sept ann6es de vie du
satellite. On attribue cette rdussite que constitue l'obtention d'une
representation stable des effets de la pression de radiation au fait que l'on
a inclus les effets de la pression de radiation terrestre, a l'aide d'un
modble de l'albido de la terre comportant les variations saisonnibres et
latitudinales. Les effets "anomaux" de l'acc4lration orbitale et des autres
6l1ments sont assez bien reprdsentes lorsque l'on inclut une force faible a
angles droits par rapport I la direction solaire et que l'on fait tourner
le tout autour de la direction solaire. Cela implique que le satellite est
aspherique, qu'il tourne et que l'axe de rotation est soumis a une precession.
Alors que la p6riode de precession diminue considdrablement au' cours de la
vie du satellite, l'importance de la force a angle droit reste essentiellement
constante a 3% de la force totale. On examine 6galement les effets de tratnde
atmosphdrique, on ddduit les densitis atmosphdriques pour diverses pdriodes
et on les compare a l'atmosphbre modble J 71. On y inclut des pdriodes oD
l'hydrogbne est supposd @tre l' l6ment constitutif dominant, et d'aut"e ob
c'est l'helium. On donne un modble r~vis6 de la concentration en hydrogbne
a utiliser avec le modele J 71. Les densitds indiquant l'hdlium correspondent
bien au modble; il en est de m@me pour les densitds obtenues en fin dei:vie.
Ces dernibres varient d'environ 2,5 ordres de grandeur, car le p~rige du
satellite parcourt plus de 400 km de hauteur en 200 jours environ; l'6ventail
complet des donnies de densites couvre plus de 5,5 ordres de grandeur, car la
hauteur effective des densitds ditermindes va de plus de 3 600 km en debut de
vie a environ 360 km en fin de vie.
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O H CH1EKT
BbicT4TaHHble OpbHTbI B039tYlUHbIX mfapOB-CrDyTHI4KOB 1963 3OD
,gaOTCH Ka)Kgbix gBa 9H 3a nePHO,9 BpemeHH B 456 AHe~l B HaT~ie
)KZ3HM CflYTHMKa M 3a rnePHo. BpemeHH B 82'4 ZHR B6JIH3M KOHLIa ero
)KH3HH. PaccmaTPHBalOTCH flOBOJILHO noZPo6H-o BYIMHMHH ZaBY1eHMR
pazHaumHH Ha OFIYTHHK. SBUIIO HaHlgeHo !T0IT H3meHeH~a BO BCex
3jiemeHTax MOPYT 6b1Tb npegCTaBieHbI YrIOTpe~jiTiH egH4HCTBeHHIfi
rapameTP 9fJH xapaKTePZ3aumM BJ1MHH pacceRHHOFO OTpa)KeHMR OT
rnriorgazz~ CfIYTHHKa m YqTO 3TOT rapame~p OCTaeTCR rIOCTO.EHHbIM, HJ114
fOTH-TITO B TeYeHme Bce-! 7 JIeTHeM )KH3HH. Ycnex rnoiyTyeHHR
COBmeCTHmoro npezCTaBjieHH~ BJIMSIHHH gaBfleHHR paflHa~tH flpH-
rIMCIBaeTCR BKJIIOtieHHO BJIPSHHH 3eMHoro XZaBjieHHY pagmaumHH,
ynOTpeejiHR mozejib 3eMHofi aJILbegO KOTopaR BKJUOq~aeT ce3OHHbie m
IiIpOTHbie M3meHeHMR. "AHomaJIbHbIe" BJIHEHHYI Ha OPbMTHoe
ycKOpeHze, TaK)fCe KaK H Ha zpyrme 3j-iemeHTI, ZOBOJIbHO XOPOIIIO
npe.zCTaBJIoMTCS BKJflOeHHme majion- cmjhIi nlog ripsimbimm yriamH K
COJIHeLIHOMY HanpaBjieHHIO H nO3BOJISIR 3TOfl cmjie BpaLaTE.BOKpyr
COJIHeLMHOFO HarnpaBjieHZ. 3-TO rIozfpa3ymeBaeT tiTO CflYTHHK HBYIHqTCE
HeccepmtieCKHM, 'ITO OH Bp~1IaeTCE H LITO OCL Bp8JieHH3 rnpeuecczpyeT.
B TO BpeMR KaK nepHoXI npeUecCHM 3HaqHTejibHO ymeHbiuaeTC3z 3a BPQMR
)KH3HH, BeJImTiHHa nepneHZPHKyJIHPHOfi- CHJIbI OCTaeTCH B cpeZHem
fOCTORHHOn, B 35% o6iigen cw'mib. TaK)ce PaccmaTPHBaiOTCH BJIZHMH
aTMOcct~ePHoro gpar'a H aTMOctePHble riIOTHOCTM BbIBOZflTCRi B HeCKOJIBKHX
rpome)KYTKax H cpaBHZBaIOTCH c mogeflbio aTMOc(Depbi J71. L)KJMITlITO.H
rpOMe)KYTKH rge BOZOP09 o)fcH.aeTC.R KaK npeobjiaionT.aa cociTaBHaq
MqaCTB H r.ge re.Tizn o)KmzaeTC.R npeobiagc-oiaxm. flepeCMOTpeHHasi
mog&Jih KOHL~eHTpauzz r'ejims zaeTC.R AJISI Yn~en~4 c mozeiL1o
J71. fJTHOCTH Y~~laiim reJiHf, xopoiIo coPJacY1OTCE c mogeILio,
TaK*Ce KaK H rLIOTHOCTH4 roinyqeHHbie BC).TH31l KOH a K13HV.. 11JITHOCTH
B KOHLue )fH3HH H3MeHEIOTCR Ha 2,5 nOPHgKOB BejimqHHb, TaK KaK
nepHren cflYTHMKa rIPOXOZPHT Ha BbICOTe bojiLbtie 400 KM 3a npHGYiH3HTeJIBHO
200 XtHen; obiiiaq objiaCTb zfaHHbIX 0 rJIOTHOOTH, nIpoCTmpaeTC. Ha
5,5 rIoPRZKOB BejmIHHI TaK KaK 3cD~KTMBHaR BbICOTa onpezfeJIiHHHf
rLIOTHOCTH rnpoCTmpaeTCYa OT boniee Tiem 3600 KM BGJIH3H HaTiia, gro
n-pHJH3HTeJ~bHO 360 KM BbJIH3H KOHLIa )KH3HZ.
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RADIATION-PRESSURE AND AIR-DRAG EFFECTS ON THE ORBIT
OF THE BALLOON SATELLITE 1963 30D
Jack W. Slowey
1. INTRODUCTION
The satellite 1963 30D (Dash 2) was launched on July 19, 1963, into an orbit that
was nearly circular at a height of about 3700 km above the earth's surface and that
had an inclination of 88.4 to the earth's equator. It was a balloon of about 2.4-m
diameter and, because of its large area/mass ratio and the circumstances of its orbit,
was strongly perturbed by solar radiation pressure. A commensurability of the motion
of perigee and of the orbital plane with respect to the sun was of particular consequence.
This caused the eccentricity of the orbit to increase continuously throughout most of
the satellite's lifetime with an attendant continuous decrease in the height of perigee.
By early April of 1971, just before rapid descent began under the influence of atmos-
pheric drag, the height of perigee had been reduced to about 300 km, owing mainly to the
effect of solar radiation pressure. The eccentricity had reached a maximum of 0. 30
just 2 months earlier.
The satellite is interesting for several reasons. Until the last year or so of the
lifetime, the effects of direct solar radiation pressure can be studied under conditions
where atmospheric drag was a relatively minor consideration. The effct of terrestrial
radiation pressure on the semimajor axis of the orbit can also be studied during a large
portion of the lifetime before the last year or so. When the orbit lies entirely in sun-
light so that the effect of direct radiation pressure on the semimajor axis vanishes,
this effect, which is comparable in magnitude to that of atmospheric drag in this
This work was supported in part by grant NGR 09-015-002 from the National
Aeronautics and Space Administration.
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interval, can be clearly discerned in the observed accelerations. Finally, the atmos-
pheric drag on the satellite can be used to determine densities in the vicinity of perigee
as perigee moves through a tremendous range in height. The relative uncertainty in
the contribution of direct radiation pressure to the acceleration does, however, limit
such determinations to times when the contribution of direct radiation pressure vanishes
or is relatively small.
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2. ORBITS
Orbits of 1963 30D were determined in two intervals, one near the beginning of the
lifetime and the other near the end. The orbits near the beginning cover an interval
of 456 days, from January 2, 1964, to April 2, 1965, and were computed from pre-
cisely reduced Baker-Nunn observations. An accuracy of 4 arcsec was assumed for
these observations, although it is actually somewhat better than that. The orbits
near the end cover an interval of 824 days, from January 9, 1969, to April 13, 1971,
and were computed from radar observations obtained from the U. S. Air Force. The
ranges given by the observations used are considerably more accurate, relatively,
than are the angular positions. The ranges were assumed to have an accuracy of
0. 2 km. Biases determined by the Air Force for each observing station were applied
to the observations before orbit determination. Orbits were determined at epochs
2 days apart in both intervals by using, in each case, observations within either 2 or
4 days on either side of the epoch. The shorter time span was used throughout except
in the early portion of the end interval, where the number of observations was generally
low. The SAO Differential Orbit Improvement (DOI) program was employed for the
orbit determinations.
The orbits in the beginning and the end intervals are tabulated in Tables 1 and 2,
respectively. The epoch, reckoned in Modified Julian Days (MJD = JD - 2, 400, 000. 5),
appears in the first column of these tables. The six columns following the epoch
contain, in order, the argument of perigee w, the right ascension of the rscending
node 02, the inclination i, the eccentricity e, the mean anomaly M, and the anomalistic
mean motion n. With the exception of the mean anomaly, the angular elements are
expressed in degrees. The mean anomaly is expressed in revolutions and the mean
motion in revolutions per day. The single digit one space to the right of each element
is the standard error in that element and refers to the last digit given. The next
column contains a number, in floating-point form, that is one-half of n, the time
derivative of the mean motion as determined by DOI, together with the standard error
in the last two digits given. The next column contains the semimajor axis a, expressed
3
in megameters, as computed from the given value of the mean motion. The last three
columns contain, in order, the number of observations N used in the orbit determination,
the total number of days D from which observations were used, and the mean standard
error a of the observations relative to their assumed accuracy.
The tabulated orbital elements are mean elements in the sense that the short-
period perturbations due to the earth's oblateness have been eliminated. In the case
of the elements in Table 1, which were obtained from precisely reduced Baker-Nunn
observations, perturbations due to the moon and to the tesseral harmonics in the
earth's potential have also been eliminated. The lunar perturbations were computed
from the expressions in an appendix of the description of the DOI program written by
Gaposchkin (1964). The tesseral-harmonic perturbations were computed from the
expressions derived by Kaula (1966), with the use of the L3 set of tesseral-harmonic
coefficients determined by Gaposchkin (1966).
Some other facts should be mentioned concerning the element tabulations. One is
that the small contribution of radiation pressure to the apparent mean motion was not
allowed for in computing the tabulated values of the semimajor axis. The resulting
error in the semimajor axis (Slowey, 1969) can amount to several kilometers for this
satellite. The effect of radiation pressure was, however, taken into account internally
in the computation of the semimajor axis during orbit determination, so that no error
from this source was introduced in the directly determined elements that are tabulated.
Also, the angular position and the range portions of each of the radar observations used
in determining the orbits in Table 2 were treated as independent observations. The
ranges, which dominate the orbit determinations because of their greater accuracy,
constitute only roughly one-half the values given by N in Table 2. In this regard, we
must also keep in mind that a range is only one independent quantity, while an angular-
position observation consists of two independent quantities.
The heights of perigee above the geoid obtained from the orbits in Tables 1 and 2
are plotted in Figures 1 and 2, respectively. I have also plotted in Figure 2 the
smoothed effective height as a function of time. The effective height is the average
of the height around the orbit weighted by the local atmospheric drag. It was computed
4
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Figure 1. Perigee heights of 1963 30D calculated from orbits determined in the interval
MJD 38396-38852.
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Figure 2. Perigee heights (points) and the smoothed effective height (smooth curve)
of 1963 30D in the interval MJD 40230-41054.
6
at regular intervals by using the same atmospheric model that was used to compute
densities from the observed accelerations. Since the individual points contain short-
term fluctuations due to fluctuations in the density scale height of the atmosphere,
the points were smoothed and a continuous curve was drawn.
7
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3. RADIATION-PRESSURE EFFECTS
The effects of radiation pressure on the orbit of Dash 2 were studied in both the
beginning interval and the earlier portion of the end interval. For this purpose, I
employed a computer program that numerically integrates the Lagrangian equations
of motion; this program includes both the perturbations due to direct solar radiation
pressure and those due to terrestrial radiation pressure. The Gaussian form of the
equations, in which the right-hand sides are functions of the components of force, are
used for these perturbations. The program also includes perturbations due to the
zonal harmonics in the earth's gravitational potential, air drag, and lunar and solar
gravity.
Since the numerical-integration program does not deal with short-periodic
perturbations, it is necessary in some cases to integrate the perturbations over one
revolution to obtain the average long-term contributions to the derivatives at the time
in question. In the case of direct solar radiation pressure, this integration is done
analytically (Kozai, 1961), although the limits of integration, i.e., the shadow entry
and exit points, must be determined numerically in each particular instance. In the
case of terrestrial radiation pressure, the integration over one revolution can be done
both easily and accurately only by numerical means, even with the simplest model of
the terrestrial radiation. Therefore, the program does the integration by numerical
quadrature, and also does a two-dimensional numerical quadrature over the visible
cap of the earth at each point within the integration, in order to determine the com-
ponents of force. This procedure is obviously rather expensive in terms of computing
time, but it avoids the crude approximations that would otherwise be necessary and
permits complete freedom in modeling the terrestrial radiation.
An area-to-mass ratio A/m of 37. 9 cm g was used in all the computations.
The area-to-mass ratio determined from published values of the expected in-orbit
2 -1
mass and diameter of the satellite is 40.2 cm g . However, if this value is applied
to the observed drag near the end of the lifetime, when the effective height is between
9
720 and 360 km, the resulting densities are systematically smaller than the corre-
sponding densities given by the J71 model (Jacchia, 1971). Since the model is believed
to be quite good in this height range, and since the satellite seems to have assumed a
2 -1
slightly aspherical shape, I have chosen the value A/m = 37. 9 cm g in order to give
agreement with the model.
The exact value of A/m is not important as far as radiation-pressure effects are
concerned. The area-to-mass ratio must be multiplied by a factor s to account for the
nature of the light reflection from the satellite's surface. This factor is usually taken
as unity when the total force is equal only to the force of the radiation stopped by the
cross section of the satellite, as is the case for a sphere. However, s is usually
slightly greater than unity, owing to a diffuse component in the reflected radiation
that yields an added contribution to the force in the direction opposite the sun. If s is
determined from observed variations in the orbital elements, any error in the assumed
area-to-mass ratio will be absorbed in s.
I determined s for 1963 30D to be 1. 120 by fitting the observed variations in the
eccentricity in the interval MJD 40310-40500 by trial and error, using the integration
-2
program mentioned above. The solar constant was assumed to be 2. 000 cal cm-2
-1 2-
min . Had I retained A/m = 40. 2 cm2 g-l, the corresponding value of s would have
been 1. 056. The eccentricity was used for determining s because the error in s is
least in this case. Although no attempt was made to combine the results, values of
s obtained from the inclination, argument of perigee, and ascending node over the
same interval agreed with the value from the eccentricity within the estimated errors
of those values. This kind of agreement has not been found by others, as far as I know.
The single value of the product s - A/m = 42. 4 cm g-1 given here compares, for
2 -1
example, with values of 41. 0 and 38. 0 cm g reported by Fea and Smith (1970) as
the "best average" values to fit variations in the eccentricity and inclination, respec-
tively, during the early lifetime of 1963 30D. I suspect the difference is due to the way
terrestrial radiation pressure was included in the computations.
Numerical integration, starting from the observed elements as given by a least-
squares fit, was carried out in the interval MJD 40230-41000 with A/m = 37. 9 and
s = 1. 120. This includes all but 50 days or so at the very last of the end interval.
The results from the integration are plotted as a smooth curve, together with the
observed values, for the eccentricity and the inclination in Figures 3 and 4, respectively.
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Figure 3. Observed (points) and computed (smooth curve) values of the orbital eccen-
tricity of 1963 30D in the interval MJD 40230-41000. The computed values
were obtained by numerical integration, starting from fitted values of the
mean elements and taking s = 1. 120 with A/m = 37. 9 cm 2 g-1. Tick marks
indicate points at which the integration was restarted. Computed values of
the perturbations due to the zonal harmonics in the earth's potential have
been subtracted from both the observed and the computed values.
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Figure 4. Observed (points) and computed (smooth curve) values of the orbital inclination of 1963 30D corresond-
ing to the values of the eccentricity shown in Figure 3. Perturbations due to the zonal harmonics have
been subtracted.
The integrated long-periodic perturbations due to the zonal harmonics have been
subtracted from both the integrated elements and the elements from Table 2. I used
the set of coefficients to degree 14 that Kozai (1964) determined. Tick marks on the
plots indicate the points at which the integration was restarted from the observed
elements. As can be seen, the changes at the first tick mark, just before atmospheric
drag becomes strong, are not really perceptible at the scales on which the plots are
drawn. The differences at this point are only slightly greater than the standard errors
of the observed elements. This is also true for the argument of perigee and the
ascending node. In particular, the value of s that was used can be seen to represent the
variation in the eccentricity to about 1 part in 1000. The integration becomes much
less satisfactory near the end of the lifetime, but this is clearly due to small imper-
fections in the atmospheric model. Had the drag effects remained small, there is
little doubt that I could have represented the variations in all the elements satisfac-
torily over a still longer period of time using a single value of s.
Before going further, an effect that was included in the integration mentioned
above should be discussed. The orbital acceleration, or time rate of change of the
period, of 1963 30D exhibits features that were something of a mystery for a very
long time (Fea, 1967, 1970). These features can be seen in Figure 5, where we have
plotted values of the acceleration from an interval in the beginning section when the
orbit is partly in shadow. The closed circles in the upper strip of the figure are the
observed values determined from the orbital behavior of the satellite. The smooth
curve in the lower strip represents the result computed with the integration program,
on the assumption that the satellite is spherical, i. e., that the force of direct radia-
tion pressure is in the direction exactly opposite that to the sun. I used s = 1. 068 with
A/m = 37. 9 for this computation, but it is clear that no constant values for these
parameters could reproduce the large-amplitude waves in the observed acceleration.
It is possible, however, to represent the observed accelerations quite well by intro-
ducing a very small component of force at right angles to the solar direction and
allowing this component to rotate with time. This is what was done to obtain the smooth
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Figure 5. Observed and computed values of the orbital acceleration of 1963 30D in the interval MJD 38470-
38560 are shown in the upper strip. The computed values include the effect of a small compo-
nent of force due to radiation pressure at right angles to the solar direction. The orbital accelera-
tion that would be expected in the absence of the right-angle component is shown in the lower strip.
What appears to be the explanation of the behavior of 1963 30D came from
photometric studies of the Pageos satellite (Vanderburgh and Kissell, 1971), which
shows "anomalous" accelerations (Fea, 1970) similar to those of 1963 30D. It was dis-
covered that Pageos had apparently assumed a slightly prolate shape, that it was spin-
ning rapidly about a minor axis, and that this spin axis was precessing about the solar
direction. Smith and Kissell (1972) were then able to supply a suitable explanation of
the accelerations of Pageos.
Reflection from a spheroid does, of course, produce a component of force at right
angles to the incident direction, as long as this is not parallel to a symmetry axis of
the figure. The magnitude of this force, relative to the total force, is plotted in
Figure 6 for a prolate spheroid for various values of the ratio of the minor axes to the
major axis. The magnitude in the figure is given as a function of the angle between
the incident direction and the plane of the minor axes. A formulation based on that of
Carmeli (1972) was used to compute the plotted data. For a spinning satellite, it is
necessary to integrate over a complete rotation of the satellite to obtain the average
right-angle force vector. The figure should, however, give some idea of how the
force is related to the degree of asphericity of the satellite.
In the routine used by the integration program to compute the derivatives due to
direct solar radiation pressure, I have introduced a component of force in the plane
perpendicular to the solar direction. The magnitude and direction of this force are
supplied externally. The direction is specified in terms of the phase angle, which is
measured counterclockwise in the plane as seen from the sun, starting from the north
pole of the ecliptic. Trail-and-error adjustment of the magnitude and of the phase
relation proved rather successful in representing the effects observed in 1963 30D.
Orbital accelerations of 1963 30D in the end interval, up to the last 250 days or so,
are plotted in Figure 7. The upper strip shows the observed values of the acceleration.
The large "bumps" in the acceleration, occurring at intervals of about 150 days, are
due to direct radiation pressure when the orbit is partly in shadow. We ascribe the
superimposed oscillations to the right-angle component of force; the period of these
oscillations is considerably shorter here than in the beginning interval. The effect
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Figure 6. Curves showing the magnitude c, relative to the total magnitude, of the right-
angle component of the force of radiation pressure on a prolate spheroid as
a function of the angle of incidence 80 . The curves are drawn for various
values of the ratio b of the minor axes to the major axis.
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Figure 7. Observed (upper strip) and computed (lower strip) values of the orbital acceleration of 1963 30D in
the interval MJD 40230-40790. The computed values include the effect of a rotating right-angle com-
ponent of force due to radiation pressure that has a magnitude of 0. 030 relative to the total force.
sunlight. The acceleration in those intervals is due to atmospheric drag and terres-
trial radiation pressure. In the lower strip of the figure, I have plotted values of the
acceleration computed by the integration program. As can be seen, agreement with
the observed values is excellent in every respect. The magnitude c of the right-angle
component of force was taken as 0. 030 relative to the total force throughout this
integration, although a slightly larger value would probably have been a better choice.
The phase angle 0 was specified as a function of time t by
0 = 100 + 33! 30(t - t0) - 0 034426(t - t 0) + 0: 3953E-4(t - t0 ) ,
t 0 =40310. 0 ,
in the interval MJD 40230-40650, and by
= 300. + 250 26(t - t) - 0?018615(t - t0)2 + 04747E-4(t - t0
)3  
,
to = 40510.0 ,
in the interval MJD 40650-40790.
The right-angle component has an effect on the other orbital elements even when
the orbit is entirely in sunlight. It is doubtful that any of these could have been reliably
detected in the end interval, however, and no attempts at detection were undertaken.
Therefore, no claim is made for the above phase equations outside the intervals when
the orbit is partly in shadow, even though the right-angle component as specified by
the above phase equations was included throughout the integration.
It may come as something of a surprise that the observed effect on the acceleration
can be explained by a right-angle component having such a relatively small amplitude.
This is because it acts predominantly in one direction, either to increase or to decrease
the semimajor axis, over the exposed portion of the orbit, while the portion of the
orbit that would otherwise provide a balance is mostly in shadow. In the case of the
in-line component, on the other hand, the intrusion of the shadow does little to upset
18
the symmetry that prevails when the orbit is fully in sunlight. It is only the imbalance
introduced by the eccentricity of the orbit, with perigee off-center with respect to the
sun, that produces any net effect at all. A similar argument can be made concerning
the importance of the transverse component of radiation reflected from the earth as
opposed to the radial component in the case of terrestrial radiation pressure.
I did attempt to detect the effect of the right-angle component on one of the other
elements, the eccentricity, in the beginning interval. This was done in two steps:
First, I took differences in the observed values of the eccentricity to obtain values of
the derivative with respect to time. Then I subtracted reference values of the deriva-
tive, which were obtained by differencing the results of a numerical integration that
included all the perturbations except that due to the right-angle component. The differ-
ence, representing the observed contribution to the derivative of perturbations not
included in the integration, is plotted in the upper strip of Figure 8. As can be seen,
there are clearly defined oscillations when the orbit is entirely in sunlight, although
little information can be gained when the orbit is partly in shadow, owing to a degrada-
tion in the accuracy of the elements in these intervals. This loss of accuracy probably
results mainly from a failure to include the short-periodic variations in the mean
anomaly due to radiation pressure when computing orbits. In the lower strip of Figure 8,
I have plotted the differences, from the same reference integration, in the derivatives
of the eccentricity of an integration that included the right-angle component. This inte-
gration was made with c = 0. 032 and the phase given by
0 = 190.8 + 8.193(t - t0) - 0.12044E-2(t - t0)2 + 0.16227E-4(t - t0
)3  
,
tO = 384640 ,
and obviously yields derivatives that are in good agreement with the observed values.
The fact that c turns out to be essentially identical to the value found in the end interval,
as much as 6 1/2 years later, is rather striking.
The above integration, made with s = 1. 120, did, however, show a small systematic
departure from the observed elements. For the most part, this could be corrected by
using a slightly smaller value of s. Another integration was, therefore, performed with
s = 1. 105. Values of the eccentricity and the inclination from this integration are plotted
19
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Figure 8. Observed (upper strip) and computed (lower strip) values of the difference from a reference integra-
tion of the derivatives of the eccentricity of 1963 30D in the interval MJD 38397-38849. The com-
puted values represent entirely the effect of a right-angle component of the force of radiation pres-
sure having a magnitude of 0. 032 of the total force. Bars in the upper strip indicate periods when
the orbit was partly in shadow.
as smooth curves, together with the observed values, in Figures 9 and 10, respectively.
The integrated long-period perturbations due to the zonal harmonics have again been
subtracted from both the computed and the observed values, as in Figures 3 and 4.
Tick marks again indicate points at which the integration was restarted from fitted
values of the observed elements. All things considered, agreement between the
observed and the computed values is quite good. The slightly smaller value of s found
here possibly indicates a slow increase with time due to deterioration of the satellite's
surface.
I then looked at the accelerations during the interval MJD 38470-38560, the first
interval when the orbit was partly in shadow. It quickly became obvious that the phase
of the right-angle component departed somewhat from the equation derived from the
eccentricity outside of shadow. To find the phase from the acceleration, I first deter-
mined s and c to fit the maxima and minima of the observed acceleration. The values
were s = 1. 068 and c = 0. 034. The phase relation
e = 267 .1+ 70 05(t - t0 ) + 23 . 7 sin [253 5 + 7 . 248(t - t0)
t0 = 38470.0 ,
was then obtained from a least-squares fit of phase values determined at various points
by trial and error. The acceleration, computed by using this equation and the values
of s and c above, is plotted as a smooth curve in the upper strip of Figure 5. It is in
almost perfect agreement with the observed acceleration. However, while the value of
c that was used is probably acceptable, the value of s used is really not compatible with
the variations in the other elements. In Figure 11, I again show the observed accelera-
tions in this interval, but I compare them with the result of an integration made with
the phase relation above and with s = 1. 105 and c = 0. 032. Agreement is not quite so
good as in Figure 5, but is within the uncertainty associated with the computed contri-
bution of atmospheric drag to the acceleration at this height. Actually, the agreement
would have been about as good as that in Figure 5 had I reduced the density over the
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Figure 9. Observed values (points) and values computed by numerical integration (smooth curve), with s = 1. 105
and c = 0. 032, of the orbital eccentricity of 1963 30D in the interval MJD 38396- 38850. Tick













Figure 10. Observed values (points) and values computed by numerical integration (smooth curve) of the orbital
inclination of 1963 30D corresponding to the values of the eccentricity shown in Figure 9. Perturba-
tions due to the zonal harmonics have been subtracted.
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Figure 11. Observed and computed values of the orbital acceleration of 1963 30D in the interval MJD 38470-
38560. The computed values were obtained with s = 1. 105 and c = 0.032. The assumed phase
of the right-angle component is given in the text and is the same as in Figure 5.
Not much has been said about terrestrial radiation pressure, although it has been
included in all the computations. The effects of terrestrial radiation pressure are
discussed in some detail in another paper (Slowey, 1973). It should be mentioned, how-
ever, that I found it inadequate to use a constant value for the earth's albedo. The
relative distribution of albedo over the earth's surface is quite important in determining
the sizes of the integrated effects at any time - a fact that would seem to preclude the
use of the effects to model the albedo directly, as suggested by Prior (1970). A model
including both latitudinal and seasonal variations in albedo did, on the other hand, seem
togive good results. This model consisted of four mean seasonal models of the albedo
as a function of latitude determined from Tiros observations (NASA Scientific and
Technical Information Division, 1966), which were used with linear interpolation to
obtain interseasonal values. It was used throughout that part of the lifetime where




Values of the acceleration, the time rate of change of the anomalistic period, for
Dash 2 were determined by analysis of the mean anomaly throughout both the begin-
ning and the end interval. Wherever the contribution of radiation pressure to the
accelerations could be specified with reasonable accuracy, it was applied to the total
accelerations to determine which portions should be ascribed to atmospheric drag.
When the relative accuracy of the resulting accelerations was deemed sufficient, these
were then used to compute atmospheric densities. All these results are tabulated in
Tables 3 and 4 for the beginning interval and the end interval, respectively. Densities
in these tables are given both at the height of perigee and at a standard height, which
was kept constant for some period of time. The standard heights that apply are given
in Table 5.
The time is given in the first column of Tables 3 and 4. The observed total
acceleration is given in the second; the combined contribution of direct solar radiation
pressure and of terrestrial radiation pressure is in the third. The fourth column lists
the difference - the portion ascribed to atmospheric drag. The common logarithms of
the density, in grams per cubic centimeter, at the.height of perigee and at the standard
height appear in columns five and six, respectively. The local exospheric temperature
in the J71 model corresponding to the computed densities is given in column seven; the
last three columns contain, in order, the perigee height, the difference in right ascen-
sion between perigee and the sun, and the difference in declination between perigee and
the sun.
The densities in Tables 3 and 4 were computed using the J71 model to represent
the variation in density around the orbit. However, it was necessary to modify the
model for use in the beginning interval. The derivation of densities in this interval is
unusually sensitive to the model because of the relatively small orbital eccentricities
and large density scale heights that prevail. The diurnal density variation that would
be given by the J71 model at heights where hydrogen is the dominant constituent appears,
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on the other hand, to be far too large. Hydrogen concentrations in the model vary
with temperature according to the theory of Kockarts and Nicolet (1962, 1963). This
variation is intended to represent the variation with the solar cycle and does not
necessarily apply to the diurnal variation of hydrogen. If the diurnal temperature
variation of the models is applied to the hydrogen model, the resulting densities vary
by a factor of up to 8 or more.
I first substituted
2logl 0 n(H) 50 0 = 102. 69 - 59. 618 log 10 (T 5 0 0) + 9. 00 logl 0 (T 50 0)
for Jacchia's (1971) equation (7) for the hydrogen concentration at 500 km as a function
of temperature. This change was not really necessary for my purposes, but it puts the
mean model concentrations into better agreement with recent observational data. The
equation increases the hydrogen concentrations by very nearly the factors, relative to
the Kockarts-Nicolet values, recommended by Vidal-Madjar, Blamont, and Phissamay
(1973) on the basis of Lyman a observations from the OSO 5 spacecraft. These factors
are 2. 3 for low solar activity, 2. 5 for moderate solar activity, and 4. 0 for high solar
activity. I took the mean temperatures corresponding to the three levels of solar
activity to be 700, 1000, and 1300 K.
Jacchia's equation (17) for the diurnal temperature variation can be written as
TI = Te(1I+ Rd)
where d is given by
d = sinm + (cos m n -sm 0) cos -T
The constant R is the ratio of the increase in the maximum temperature above the
minimum to the minimum temperature. To reduce the amplitude of the diurnal density
variation for hydrogen, I introduced a separate temperature equation for it into the
model. This has the form
28
TH= 1/ 2 1 + rH (d-)]
where T1/2 is the mean diurnal temperature given by
1/2 c I+2
A value of rH = 0. 090, with R = 0. 30, gives diurnal density ratios of very nearly 2. 0,
1.7, and 1.4 for mean temperatures of 700, 1000, and 1300 K, respectively. These
values agree with the theoretical relation given by Quessette (1972), which was con-
firmed over a considerable range by the data of Vidal-Madjar et al. (1973).
An area-to-mass ratio of 37. 9 cm 2 -1 was assumed in all the density computations.
I used a variable drag coefficient (Jacchia and Slowey, 1972) that is based on the work
of Cook (1965, 1966). In the beginning interval, the average effective drag coefficient
was 3. 6. The average value decreased from 3.0 at the beginning of the end interval
to 2. 2 toward the end of the lifetime.
Densities from the beginning section are plotted as a function of time in Figure 12.
Apart from dust or other contamination, they should represent essentially pure
hydrogen. The data are limited, however, to a time of minimum solar activity and to
locations in moderate and low latitudes, near the maximum of the diurnal density
variation for hydrogen. A detailed discussion of these data will not be given here.
The densities are, for the most part, substantially greater than the average of
1. 8 X 10- 2 0 g cm - 3 at 3500 km given by Fea and Smith (1970) as determined from
1963 30D in the same period. Analysis indicates, however, that the data are in quite
good agreement at low latitudes with the revised hydrogen model. Variations exist
that seem to be related to latitude, although it is possible that these variations reflect
short-term variations in the latitudinal distribution of the earth's albedo rather than
any real variations in the atmosphere. There is also an indication of a marked
decrease in density toward the summer pole. This may be evidence of a seasonal-
latitudinal variation for hydrogen similar to that for helium. Such a variation, with
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Figure 12. Densities obtained from atmospheric drag on 1963 30D in the interval
MJD 38402-38814, during periods when the orbit was entirely in sun-
light. In each strip, the perigee is at about 600 latitude in the summer
hemisphere at the beginning and moves toward lower latitudes. Low values
of density near the beginning in each case may be an indication of a seasonal-
latitudinal variation for hydrogen. Other features in the plots may also be
related to latitude.
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Densities were derived in the end interval during five time periods, each separated
from the next by a period when the orbit was partly in shadow and when the effect of
radiation pressure was either too large or too uncertain to permit reliable derivation
of densities. The first four of these periods are each about 60 days long and the fifth
is about 200 days long. The intervening periods are each roughly 100 days long.
The densities from the first two periods are plotted in Figure 13, together with
the corresponding densities computed from the J71 model. The derived densities in
large parts of these two periods are not terribly accurate, and I have stretched the
rules considerably in giving them. The effective heights to which the densities corre-
spond are above 1800 km, and the atmospheric portions of the observed accelerations
were, in places, only on the order of 10% of those due to terrestrial radiation pressure.
The good agreement of the derived densities with the model is primarily an indication
of how well terrestrial radiation pressure has been taken into account.
The densities plotted in Figure 13 are for different heights than any that apply in
Table 4. In the figure, I have plotted the densities at the effective heights of the
individual density determinations. This is also the case for Figures 14 and 15, dis-
cussed below. As a result, short-term variations are slightly exaggerated in the
plots. This is because the increase in temperature associated with an increase in
density gives a small decrease in the computed effective height due to the correspond-
ing decrease in the assumed density scale height. It would have been better had the
smoothed effective heights been used; the purpose of the figures, however, is only to
provide a visual representation of the data and a comparison with the model.
The densities from the second two periods are plotted in Figure 14, again with the
corresponding densities computed from the J71 model. The average effective heights
for the two intervals are, in order, 1450 and 1120 km, and the data, though rather
limited in scope, are of some interest since they refer to an atmosphere expected to
consist of 90% or more helium. The agreement between the derived and the computed
densities is, in general, quite good, considering the very large seasonal-latitudinal
variation of helium that the model must accommodate. The short-term variations in
the computed densities, which are associated with similar variations in the solar
decimetric flux and in the geomagnetic index, do not fit the derived densities at all well,
31
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Figure 13. Derived and computed densities in the intervals MJD 40237-40305 andMJD 40405-40465. The effect of atmospheric drag was rather small
compared to that of terrestrial radiation pressure, especially in the earlier
portions of the intervals, and the derived and computed values do not agree
too well. The densities are those at the effective heights of the individual
density derivations (see text).
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Figure 14. Derived and computed densities in the intervals MJD 40560-40609 and
MJD 40710-40770. Helium is expected to be the dominant constituent in
both intervals. Densities are at individual effective heights.
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however. As in the case of the hydrogen densities, it may be that the derived densi-
ties should be smoother than they appear and that the short-term variations that seem
to exist are, in fact, due to albedo effects. This argument is strengthened somewhat
by the smoothness of the derived data in the fourth period, where the effects of terres-
trial radiation pressure are relatively much smaller. An exception is the small
increase in the derived density in the vicinity of MJD 40735, which seems clearly
associated with a geomagnetic disturbance where the 3-hourly Kp index reached a
maximum value of 7. However, at this height, the increase can probably be ascribed
to an increase in the atomic oxygen concentration rather than to an increase in the
helium concentration.
In the final period, the effective height goes from about 760 km to about 340 km
and the densities range over about 2. 5 orders of magnitude, owing mainly to the
variation in height. The derived densities are plotted in the upper strip of Figure 15.
The corresponding densities computed from the J71 model are plotted in the lower
strip of the same figure. As can be seen, the agreement between the derived and
computed densities is quite good throughout. Of course, no overall systematic differ-
ence exists between the two plots, because of the way the area-to-mass ratio was
selected. The two plots do, however, agree quite well in detail also. A plot of the
differences between the two indicates the short-term systematic difference to be, with
one exception, within about 10% everywhere and generally much less than that. The
exception occurs in the vicinity of MJD 40975, where the difference reaches about 25%
for a short time. This may be due to a departure from the average relation between
the atmosphere and the decimetric flux. Aside from this, no systematic differences
that could be related to height or to any of the other parameters usually employed were
detected. This is not too surprising when one considers that the model is based on a
large body of drag data that pertains mainly to the height range involved here. These
data do, however, constitute a unique test, in capsule form, of the model over a wide
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Figure 15. Derived (upper strip) and computed (lower strip) densities in the interval MJD 40850-41046.
Densities are at individual effective heights that vary from about 760 km at the beginning to about
340 km at the end of the interval.
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5. AN ISOLATED EVENT
No observed acceleration is given in Table 3 for MJD 38409. The reason for this
omission is the presence, near that time, of a relatively large and unusual acceleration.
In Figure 16, I have plotted residuals with respect to a reference polynomial of values
of the mean anomaly obtained by fitting the individual observations of 1963 30D in the
vicinity of MJD 38409 to the derived trajectory. The abrupt change in slope, centered
at about MJD 38408. 9, represents the acceleration referred to. Its appearance in the
figure is similar to that observed for satellites at lower heights in association with
short-lived increases in atmospheric density correlated with geomagnetic disturbances.
The acceleration here, however, is a relatively enormous spike of very short duration
that is not related to anything expected from the atmosphere.
The orbital elements given in Table 1 indicate that there was a decrease in the
semimajor axis of about 20 m associated with this event. The corresponding decrease
-1in velocity would be about 0. 6 cm sec - , which, assuming 1. 25 kg for the satellite's
mass, implies a decrease in energy of about 50 joules. If this energy loss were due
to neutral atmospheric drag and if it occurred over one orbital period - about the
longest interval the data would seem to permit - an effective density of more than
2 X 10-18 g cm-3 would be required. This is roughly 70 times the density derived
just before and after the event. A transient increase of this magnitude does not seem
especially plausible and some other explanation is required. It is entirely possible
that this acceleration is due to a collision with a meteor or to an outgassing of the
satellite, possibly as a result of meteor impact. To my knowledge, this is the only
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Figure 16. Residuals in mean anomaly of individual observations of 1963 30D in the vicinity of MJD 38409.
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Table 1. Orbital elements of 1963 30 D in the interval MJD 38396-38852.
T Q n i e M n f/2 a N D 0
38396.0 229.227 9 45.60896 9 88.3938 2 .025281 3 .67055 3 8.57301 3 .275E-3 19 10.08543 42 4 .39
38398.0 228.362 7 45.49501 7 88.3933 1 .025356 3 .81339 2 8.57299 3 .10E-4 16 10.08544 34 4 .31
38400.0 227.493 7 45.38124 5 88.3924 1 .025422 3 .95623 2 8.57299 2 .164E-4 97 10.08544 34 4 .35
38402.0 226.587 5 45.26720 9 88.3910 1 .025464 2 .09917 2 8.57298 1 .39E-5 74 10.08544 34 4 .29
38404.0 225.653 4 45.15315 9 88.3898 2 .025493 2 .24218 1 8.57298 3 .29E-4 16 10.08544 46 4 .35
38406.0 224.688 3 45.03940 9 88.3891 1 .025508 1 .385335 9 8.572987 7 .386E-4 73 10.085442 96 4 .42
38408.0 223.626 2 44.92523 7 88.3883 1 .025505 1 .528655 7 8.572990 5 .426E-4 64 10.085440 144 4 .44
38410.0 222.509 3 44.81107 7 88.3874 2 .025485 1 .672202 9 8.573007 6 -. 277E-4 44 10.085426 168 4 .75
38412.0 221.352 2 44.69665 6 88.38623 8 .025448 1 .815887 5 8.573012 4 .282E-4 25 10.085423 108 4 .40
38414.0 220.108 3 44.58210 6 88.38491 8 .025396 1 .959817 8 8.573013 6 .198E-4 38 10.085422 58 4 .40
38416.0 218.808 2 44.46786 8 88.3845 1 .025317 1 .103899 7 8.573012 8 .212E-4 52 10.085422 50 4 .36
38418.0 217.434 3 44.35344 7 88.3836 1 .025216 2 .248188 8 8.573014 4 .405E-4 38 10.085421 67 4 .39
38420.0 215.955 2' 44.23909 5 88.38234 7 .025111 1 .392773 6 8.573014 4 .197E-4 48 10.085421 105 4 .46
38422.0 214.414 2 44.12439 5 88.38134 8 .024977 1 .537529 6 8.573014 4 .256E-4 39 10.085421 129 4 .50
38424.0 212.788 2 44.00980 4 88.38049 6 .024825 1 .682524 4 8.573016 3 .312E-4 30 10.085419 125 4 .47
38426.0 212.596 2 43.89514 4 88.37950 5 .024657 1 .827764 4 8.573019 2 .288E-4 17 10.085417 139 4 .42
38428.0 209.280 2 43.78066 5 88.37881 5 .024469 1 .973239 4 8.573023 3 .371E.4 26 10.085414 112 4 .42
38430.0 207.387 2 43.66622 7 88.37803 8 .024266 1 .118996 5 8.573029 3 .356E-4 27 10.085410 91 4 .51
38432.0 205.398 1 43.55162 5 88.37693 6 .024050 1 .265030 4 8.573035 2 .237E-4 28 10.085405 129 4 .43
38434.0 203.330 2 43.43712 7 88.37646 8 .023819 2 .411297 5 8.573040 6 .208E-4 38 10.085401 95 4 .46
38436.0 201.179 4 43.3225 2 88.3760 2 .023580 3 .55780 1 8.573047 7 .393E-4 69 10.085395 25 4 .56
38438.0 198.98 1 43.2075 2 88.3754 4 .023342 3 .70446 3 8.57306 4 .131E-3 34 10.08538 27 4 .67
38440.0 196.593 8 43.0926 5 88.3744 2 .023078 2 .85165 2 8.57306 3 -. 35E-4 16 10.08539 34 4 .51
38442.0 194.200 6 42.9783 1 88.3733 2 .022832 2 .99887 2 8.573067 8 .58E-4 19 10.085379 39 4 .54
38444.0 191.71 1 42.86338 5 88.3738 2 .022594 1 .14099 3 8.57373 1 .28E-4 13 10.08537 39 4 .58
38446.0 189.128 7 42.37265 8 88.3726 1 .022370 1 .29414 2 8.57308 2 -. 140E-3 24 10.08537 34 4 .45
38448.0 186.53 1 42.63417 9 88.3723 1 .022172 1 .44198 3 8.57309 2 .49E-4 11 10.08536 35 4 .47
38450.0 183.81 1 42.51955 7 88.3715 1 .022001 1 .59015 3 8.57309 3 .168E-3 23 10.08536 43 .4 .46
38452.0 180.95 2 42.40501 7 88.3709 1 .021860 1 .73873 4 8.57310 2 .6E-5 15 10.08536 33 4 .45
38454.0 178.09 3 42.2904 1 88.3704 2 .021754 2 .88732 9 8.5731 1 .185E-3 35 10.0854 "30 4 .60
38456.0 175.06 1 42.1761 1 88.3698 2 .021688 1 .03639 4 8.57311 3 .37E-4 14 .10.08535 34 4 .46
38458.0 172.07 3 42.0616 2 88.3695 4 .021661 3 .18539 7 8.57312 5 .93E-4 27 10.08534 30 4 .52
38460.0 168.915 6 41.94752 8 88.3690 1 .021675 1 .33484 2 8.57313 2 -. 21E-8 18 10.08533 44 4 .54
38462.0 165.749 7 41.83311 6 88.3693 1 .021733 1 .48435 2 8.57314 2 .129E-4 89 10.08532 63 4 .47
38464.0 162.506 5 41.71884 5 88.36854 8 .021837 1 .63409 1 8.57315 1 -. 360E-4 71 10.08532 71 4 .41
38466.0 159.269 6 41.60445 5 88.36800 8 .021986 1 .78384 2 8.57316 1 .191E-4 71 10.08531 71 4 .46
38468.0 155.962 6 41.48990 5 88.36787 9 .022190 1 .93381 2 8.57317 1 -. 411E-4 75 10.08530 59 4 .45
38470.0 152.732 5 41.37560 7 88.36775 1 .022430 1 .08357 1 8.573178 8 .5E-6 55 10.085292 64 4 .45
38472.0 149.451 5 41.26142 5 88.36810 8 .022721 1 .23350 1 8.573187 8 -. 326E-4 56 10.085285 65 4 .42
38474.0 146.235 6 41.14716 6 88.3678 1 .023050 1 .32326 2 8.57320 1 .270E-4 87 10.08528 51 4 .52
38476.0 142.987 5 41.03282 5 88.36758 8 .023439 2 .53313 2 8.57321 1 -. 748E-4 71 10.08527 68 4 .4h
38478.0 139.880 4 40.91843 5 88.36638 6 .023835 1 .68266 1 8.573241 9 -. 90E-5 70 10.085243 77 4 .40
38480.0 136.851 6 40.80406 8 88.36476 9 .024256 2 .83203 2 8.57326 1 -. 9E-5 10 10.08522 57 4 .53
38482.0 133.89 1 40.6898 1 88.3631 1 .024707 5 .98124 3 8.57328 1 .7E-5 15 10.08521 37 4 .57
38484.0 130.99 1 40.5754 1 88.3610 1 .025187 6 .13032 3 8.57328 5 -. 5E-5 46 10.08521 19 4 .52
38490.0 122.849 3 40.23046 9 88.3547 1 .026753 1 .575981 7 8.573302 9 .. 5E-5 10 10.085195 112 4 .41
38492,0 120.45 1 40.1142 3 88.3532 3 .027307 3 .72375 3 8.57335 3 .249E-3 17 10.08516 99 4 .61
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38494.0 117.94 3 39.9994 4 88.3499 4 .027896 5 .87188 8 8.57337 6 .353E-3 41 10.08514 60 4 .53
38496.0 115.71 4 39.882 1 88.350 1 .02846 1 .0194 1 8.57349 8 .388E-3 37 10.08505 40 4 .84
38498.0 113.195 5 39.7677 2 88.3464 2 .029108 3 .1679L 1 8.57361 3 .212E-3 16 10.08495 82 4 .64
38500.0 111.007 4 39.6515 2 88.3453 2 .029725 2 .31577 1 8.573737 9 .583E-4 84 10.084854 90 4 .49
38502.0 108.845 4 39.5352 2 88.3438 2 .030360 2 .46385 1 8.573898 5 .61E-5 75 10.084728 87 4 .57
38504.0 106.787 4 39.4188 2 88.3424 2 .030992 2 .611977 9 8.574073 4 .545E-4 64 10.084591 165 4 .53
38506,0 104.772 4 39.3020 1 88.3416 2 .031629 2 .76035 1 8.574264 6 .64E-4 11 10.084441 138 4 .49
38508.0 102.80 1 39.1854 2 88.3406 3 .032293 4 .90899 3 8.57446 5 .136E-3 17 10.08429 75 4 .56
38510.0 100.93 4 39.0682 6 88.3401 6 .03290 1 .0578 1 8.5747 1 .124E-3 42 10.0841 57 4 .51
38512.0 99.39 2 38.9490 5 88.3428 6 .03341 1 .20610 5 8.57485 5 .779E-3 31 10.08398 68 4 .75
38514.0 98.17 3 38.8274 9 88.347 1 .03382 2 .35406 7 8.57502 5 .2804E-2 36 10.08385 114 4 1.44
38516.0 95.528 8 38.7189 2 88.3391 2 .034790 5 .50609 2 8.57533 1 .L819E-2 80 10.08360 207 4 .56
38518.0 93.686 5 38.60225 9 88.3388 1 .035465 3 .65650 1 8.575542 9 .389E-4 60 10.083440 202 4 .45
38520.0 91.972 6 3.8.4854 1 88.3385 2 .036095 3 .80700 2 8.57575 1 .118E-4 70 10.08328 161 4 .45
38522.0 90.332 8 38.3677 2 88.3395 2 .036692 6 .95772 2 8.57596 1 .78E-4 10 10.08311 158 4 .54
38524.0 88.66 1 38.2510 2 88.3405 3 .037312 8 .10890 3 8.57613 2 .122E-3 13 10.08298 99 4 .64
38526.0 87.04 1 38.1343 4 88.3414 4 .03790 1 .26028 3 8.57630 2 .78E-4 16 10.08285 111 4 .61
920 0 .0 eF3 a 2 72 0410 2 el2.Rfl 0 ALCO 2 2-6,&tt 2 -. g .i p iIA.7t i0 ! 71
38530.0 83.86 2 37.9003 4 88.3437 5 .03906 2 .56370 4 8.57653 2 .52E-4 14 10.08266 100 4 .90
38532.0 82.264 4 37.7840 1 88.3444 2 .039660 6 .71572 1 8.576611 8 -.19E-5 68 10.082603 105 4 .47
38534.0 80.725 3 37.6672 1 88.3461 2 .040208 3 .867712 7 8.57667 1 -.8E-6 64 10.08256 92 4 .48
38536.0 79.13 2 37.5508 2 88.3473 4 .04084 2 .01994 4 8.57664 3 -.158E-3 15 10.08258 48 4 .48
38538.0 77.73 1 37.4348 3 88.3484 4 .04123 2 .17176 3 8.57675 3 .45E-4 14 10.08250 55 4 .45
38540.0 76.21 1 37.3183 3 88.3501 4 .04179 1 .32397 2 8.57681 1 .15E-4 11 10.08245 65 4 .49
38542.0 74.748 8 37.2026 3 88.3510 4 .04227 1 .47614 2 8.57686 2 -. 19E-4 17 10.08241 52 4 .60
38544.0 73.291 6 37.0860 2 88.3531 4 .04276 1 .62841 1 8.576934. 7 -.10E-4 11 10.082351 50 4 .5;
38546.0 71.875 9 36.9702 2 88.3541 4 .04321 2 .78074 2 8.57701 3 .57E-4 16 10.08229 56 4 .5t
38548.0 70.477 9 36.8537 3 88.3559 5 .04361 3 .93320 2 8.57711 2 .62E-4 10 10.08221 49 4 .46
38550.0 69.06 1 36.7380 3 88.3562 5 .04405 3 .08589 2 8.57722 2 .OOE-6 11 10.08212 34 4 .40
38552.0 67.66 1 36.6212 3 88.3578 6 .04444 3 .23874 2 8.57729 1 -.132E-3 21 10.08207 .35 4 .58
38554.0 66.332 2 36.50600 8 88.3586 1 .044757 2 .391582 5 8.577405 3 .138E-4 45 10.081982 74 4 .46
38556.0 64.999 2 36.3896 1 88.3590 2 .045077 6 .544584 8 8.577447 6 .581E-4 58 10.081949 91 4 .73
38558.0 63.650 1 36.27275 4 88.35837 8 .045363 3 .697668 4 8.577454 3 .-. 96E-5 28 10.081944 110 4 .50
38560.0 62.336 2 36.15528 4 88.35749 8 .045643 3 .850656 5 8.577459 5 .83E-5 32 10.081940 84 4 .38
38562.0 61.003 3 36.03790 6 88.3568 1 .045881 5 .00371 1 8.577464 9 .48E-5 83 10.081936 41 4 .45
38564.0 59.666 5 35.9204 1 88.3556 2 .046092 8 .15679 2 8.577476 8 .291E-4 98 10.081926 27 4 .47
38566.0 58.279 7 35.8028 2 88.3543 4 .04623 2 .31004 2 8.57749 7 -.55E-4 68 10.08191 18 4 .50
38568.0 57.00 2 35.6871 8 88.3558 9 .04654 4 .46296 7 8.57752 4 .209E-3 45 10.08189 17 4 .53
38570.0 55.519 9 35.5678 1 88.3523 4 .04652 1 .61654 3 8.57751 3 .43E-4 19 10.08190 24 4 .45
38572.0 54.111 8 35.44993 9 88.3513 2 .046635 8 .76990 2 8.57752 2 .23E-4 16 10.08190 28 4 .41
38574.0 52.663 5 35.33205 7 88.3498 2 .046700 5 .92340 2 8.577526 9 -. 60E-5 70 10.081888 36 4 .44
38576.0 51.220 5 35.21389 6 88.3482 1 .046764 4 .07688 2 8.577526 8 .. 120E-4 64 10.081888 40 4 .41
38578.0 49.766 4 35.09564 6 88.3471 1 .046803 4 .23040 1 8.57754 2 .27E-4 12 10.08188 37 4 .43
38580.0 48.291 3 34.97748 8 88.3458 2 .046813 3 .38399 1 8.577534 9 -.126E-4 77 10.081881 41 4 .40
38582.0 46.824 1 34.85926 6 88.3446 1 .046802 1 .537564 4 8.577541 2 .76E-5 39 10.081876 46 4 .40
38584.0 45.332 2 34.74088 9 88.3430 2 .046752 1 .691221 5 8.577548 2 .48E-5 26 10.081870 37 4 .49
38586.0 43.822 2 34.6220 1 88.3414 2 .046670 2 .844950 8 8.57751 1 .198E.4 88 10.08186 29 4 .48
38588.0 42.288 3 34.5032 1 88.3401 2 .046544 2 .00123 1 8.57757 1 .20E-4 13 10.08186 23 4 .48
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38590.0 40.717 2 34.38462 9 88.3384 2 .046393 2 .152693 7 8.57757 1 .90E-5 90 10.08185 25 4 .40
38592.0 39.116 5 34.2658 2 88.3372 2 .046211 5 .30671 2 8.57757 1 .256E-4 85 10.08185 30 4 .48
38594.0 37.464 3 34.1469 1 88.3353 2 .046007 4 .46087 1 8.577575 5 .102E-4 70 10.081849 34 4 .52
38596.0 35.783 2 34.0286 1 88.3341 2 .045770 2 .615120 6 8.577577 4 .155E-4 62 10.081847 35 4 .55
38598.0 35.053 2 33.9095 1 88.3330 2 .045512 4 .769506 7 8.577578 8 .290E.4 93 10.081846 26 4 .46
38600.0 32.280 5 33.7910 2 88.3316 2 .045239 5 .92401 1 8.577578 7 .277E.4 77 10.081846 26 4 .54
38602.0 30.446 2 33.6714 1 88.3290 2 .044958 2 .078693 6 8.577582 9 .164E.4 55 10.081843 30 4 .63
38604.0 28.565 2 33.5522 1 88.3276 2 .044669 2 .233512 4 8.577584 6 .129E-4 52 10.081842 31 4 .60
38606.0 26.628 2 33.4330 2 88.3263 2 .044376 3 .388491 6 8.577587 2 .82E-5 32 10.081839 31 4 .56
38608.0 24.656 1 33.31394 9 88.3254 2 .044079 1 .543573 3 8.577589 2 .208E-4 29 10.081838 41 4 .51
38610.0 22.631 2 33.19500 9 88.3238 2 .043786 2 .698802 4 8.577591 2 .111E-4 23 10.081836 44 4 .59
38612.0 20.573 1 33.07589 6 88.32233 9 .043498 1 .854132 3 8.577592 6 -.83E-5 38 10.081835 60 4 .46
38614.0 18.495 4 32.95645 6 88.3209 1 .043215 1 .00953 1 8.577597 7 .354E-4 50 10.081831 58 4 .40
38616.0 16.349 7 32.8370 1 88.3193 2 .042929 2 .16511 2 8.577597 1 .20E-4 10 10.081831 47 4 .52
38618.0 14.171 6 32.71803 7 88.3178 1 .042638 2 .32078 2 8.57760 1 -. 19E-4 12 10.08183 50 4 .51
38620.0 11.980 6 32.5987 1 88.3167 2 .042352 2 .47649 2 8.577594 9 .40E-4 11 10.081833 39 4 .47
38622.0 9.703 5 32.47951 6 88.3146 1 .042058 1 .63243 1 8.577595 9 .10E-4 12 10.081833 48 4 .46
38624.0 7.372 5 32.36036 5 88.3135 1 .041772 1 .78852 1 8.577595 6 -.64E-5 55 10.081832 56 4 .40
38626.0 5.018 5 32.24115 7 88.3125 1 .041494 1 .94468 1 8.577592 9 .469E-4 81 10.081834 58 4 .52
38628.0 2.548 7 32.12193 8 88.3108 2 .041233 1 .10115 2 8.57760 1 .17E-5 99 10.08183 53 4 .61
38630.0 .049 6 32.00248 8 88.3095 2 .040996 1 .25771 2 8.57760 1 .6E-5 11 10.08183 40 4 .55
38632.0 357.504 6 31.88297 8 88.3086 2 .040789 1 .41442 2 8.57760 1 .43E-4 13 10.08183 43 4 .57
38634.0 354.884 6 31.76361 7 88.3080 1 .040613 1 .57133 2 8.57760 1 .11E-4 12 10.08182 56 4 .64
38636.0 352.214 6 31.64465 8 88.3070 1 .040472 1 .72838 2 8.57760 1 .22E-4 11 10.08182 57 4 .62
38638.0 349.506 4 31.52552 5 88.30593 9 .040375 1 .88555 1 8.577610 8 .27E-5 67 10.081820 64 4 .50
38640.0 346.765 4 31.40614 4 88.30500 9 .040324 1 .04281 1 8.578639. 5 .44E-5 43 10.081820 68 4 .39
38642.0 343.999 4 31.28654 5 88.30390 9 .040320 1 .20015 1 8.577612 8 .198E-4 57 10.081819 66 4 .47
38644.0 341.202 3 31.16719 4 88.30323 8 .040373 1 .357565 8 8.577613 7 -. 18E-5 62 10.081818 70 4 .40
38646.0 338.415 4 31.04796 4 88.30250 9 .040464 1 .514963 9 8.577613 5 .1E-6 48 10.081818 68 4 .39
38648.0 335.620 5 30.92888 6 88.3019 1 .040602 2 .67239 1 8.577620 7 -. 171E-4 67 10.081813 "59 4 .52
38650.0 332.817 6 30.80976 9 88.3009 1 .040782 2 .82984 1 8.57763 1 -.734E-4 77 10.08180 66 4 .77
38652.0 330.095 2 30,69085 4 88.29931 6 .040970 1 .987142 6 8.577671 6 .8E-6 41 10.081772 85 4 .44
38654.0 327.370 2 30.57174 6 88.29705 7 .041189 1 .144517 6 8.577706 3 .107E-4 27 10.081745 92 4 .43
38656.0 324.649 2 30.45213 6 88.29425 7 .041444 1 .301949 6 8.577734 6 .70E-5 39 10.081723 80 4 .49
38658.0 321.940 6 30.3327 4 88.2919 4 .04175 1 .45939 1 8.577748 7 .19E-5 51 10.081712 53 4 .48
38660.0 319.250 4 30.2121 5 88.2890 5 .04206 1 .61681 1 8.577771 9 -.24E-5 64 10.081694 41 4 .44
38662.0 316.596 3 30.09247 8 88.28728 9 .042406 2 .774155 8 8.577777 4 -.13E-5 37 10.081690 56 4 .51
38664.0 313.958 3 29.97258 9 88.28516 9 .042797 2 .931474 7 8.577792 5 .,157E-4 45 10.081678 62 4 .54
38666.0 311.361 3 29.8522 1 88.2826 1 .043214 2 .088722 8 8.577817 7 -.25E-5 60 10.081658 65 4 .60
38668.0 308.788 2 29.73109 9 88.28015 8 .043677 2 .245960 6 8.577855 4 -.107E.4 28 10.081629 81 4 .59
38670.0 306.262 2 29.61023 9 88.27826 8 .044164 2 .403164 5 8.577910 3 -.108E-4 30 10.081586 98 4 .62
38672.0 303.785 2 29.48914 9 88.27649 8 .044674 2 .560354 4 8.577983 3 .61E-5 29 10.081529 98 4 .58
38674.0 301.344 2 29.3679 1 88.2749 1 .045218 3 .717615 6 8.578079 4 .34E-5 36 10.081453 90 4 .72
38676.0 298.950 3 29.2466 2 88.2735 2 .045793 4 .874960 9 8.578203 6 .137E-4 57 10.081356 75 4 .65
38678.0 296.617 3 29.1256 1 88.2726 1 .046376 3 .032417 6 8.578357 4 .490E-4 46 10.081236 57 4 .62
38680.0 294.312 3 29.0036 2 88.2715 2 .047003 5 .190132 8 8.578544 5 .346E-4 63 10.081089 42 4 .65
38682.0 292.061 4 28.8816 3 88.2704 2 .047637 9 .34811 1 8.57877 1 .484E-4 99 10.08091 27 4 .62
38684.0 289.855 6 28.7607 3 88.2685 2 .04830 2 .50644 2 8.57900 4 .120E-3 31 10.08073 13 4 .36
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38686.0 287.72 4 28.639 2 88.270 2 .04892 5 .6651 1 8.5793 1 .8E-4 12 10.0805 18 4 .47
38690.0 283.520 1 28.3933 2 88.2678 1 .050232 4 .983890 3 8.579847 9 .379E-4 49 10.080070 27 4 .51
38692.0 281.473 2 28.2711 2 88.2680 2 .050886 2 .143948 4 8.580100 2 .549E-4 15 10.079872 62 4 .79
38694.0 279.4512 7 28.1484 1 88.26758 7 .051559 2 .304415 2 8.580330 2 .598E-4 15 10.079692 112 4 .65
38696.0 277.4542 8 28.0257 1 88.26741 9 .052232 2 .465237 2 8.580522 1 .345E-4 12 10.079541 171 4 .79
38698.0 275.4886 7 27.9030 1 88.26764 8 .052893 3 .626329 2 8.580688 1 .307E-4 13 10.079412 169 4 .77
38700.0 273.5519 7 27.7802 1 88.26823 8 .053547 3 .787646 2 8.580829 1 .263E-4 11 10.079301 99 4 .54
38702.0 271.6390 8 27.6578 1 88.26921 9 .054193 3 .949159 2 8.580953 2 .192E-4 19 10.079205 43 4 .46
38704.0 269.756 1 27.5355 1 88.2704 1 .054840 4 .110820 3 8.581067 3 .186E-4 27 10.079115 37 4 .53
38706.0 267.8975 6 27.41282 9 88.27168 8 .055469 3 .272637 2 8.581175 1 .178E-4 11 10.079031 51 4 .40
38708.0 266.0641 8 27.2904 1 88.27260 8 .056087 3 .434596 3 8.581283 2 .149E-4 17 10.078946 63 4 .52
38710.0 264.2631 9 27.1677 1 88.27381 9 .056706 3 .596680 3 8.581394 2 .208E-4 18 10.078859 66 4 .50
38712.0 262.4834 9 27.04511 8 88.27492 7 .057290 3 .758938 3 8.581514 2 .220E-4 18 10.078766 65 4 .44
38714.0 260.730 1 26.92264 9 88.27674 8 .057859 3 .921365 4 8.581641 3 .237E-4 26 10.078667 49 4 .42
38716.0 259.001 2 26.8004 2 88.2790 1 .058414 6 .083991 7 8.581781 5 .230E-4 35 10.078557 32 4 .53
38718.0 257.31 5 26.679 2 88.281 1 .05896 1 .2468 2 8.5819 3 .03E-5 12 10.0784 21 4 .65
38720.0 255.617 3 26.5561 2 88.2825 1 .059470 6 .409957 9 8.58211 2 .573E-4 79 10.07829 40 4 .4i
38722.0 253.958 1 26.43359 6 88.28360 7 .059950 2 .573376 4 8.582296 3 .358E-4 33 10.078154 78 4 .48
38724.0 252.327 2 26.31120 7 88.28486 9 .060420 2 .737083 5 8.582475 3 .370E-4 28 10.078014 111 4 .62
38726.0 250.717 1 26.18873 6 88.28608 8 .060872 2 .901072 5 8.582636 3 .422E.4 25 10.077888 154 4 .58
38728.0 249.119 2 26.06633 6 88.28682 8 .061300 2 .065320 6 8.582768 7 .458E-4 40 10.077785 163 4 .53
38730.0 247.544 1 25.94402 5 88.28721 8 .061724 2 .229710 4 8.582215 6 .370E.4 56 10.078204 393 4 .67
38732.0 245.989 2 25.82087 8 88.2861 1 .062127 2 .394132 7 8.582199 7 .65E-5 35 10.078216 378 4 .65
38734.0 244.4361 9 25.69761 4 88.28525 7 .062519 1 .558520 3 8.582219 4 -..302E-4 36 10.078201 374 4 .46
38736.0 242.866 1 25.57407 4 88.28401 6 .062867 1 .722932 3 8.582179 2 -.21E-5 17 10.078232 371 4 .48
38738.0 241.297 1 25.45020 6 88.28240 9 .063196 2 , .887353 4 8.582207 3 .45E-5 21 10.078210 164 4 .45
38740.0 239.720 2 25.32616 6 88.2809 1 .063487 2 .051809 6 8.582212 3 .57E-5 32 10.078206 148 4 .46
38742.0 238.131 2 25.20190 8 88.2795 1 .063735 2 .216303 6 8.582240 6 .67E-5 36 10.078184 151 4 .46
38744.0 236.526 2 25.07783 8 88.2781 1 .063933 1 .380839 6 8.582259 5 .122E-4 43 10.078170 129 4 .53
38746.0 234.909 3 24.9534 2 88.2763 2 .064090 4 .54541 1 8.582267 6 .21E-5 55 10.078163 114 4 .55
38748.0 233.291 3 24.82891 9 88.2746 1 .064196 3 .709971 9 8.58225 1 -.67E-5 96 10.07817 81 4 .58
38750.0 231.672 1 24.70361 4 88.2725 1 .064275 1 .874535 3 8.582284 6 .75E-5 35 10.078150 128 4 .41
38752.0 230.037 1 24.57861 7 88.27092 9 .064296 1 .039157 3 8.582294 3 .32E-5 26 10,078142 142 4 .44
38754.0 228.403 2 24.4535 1 88.2690 2 .064278 1 .203772 5 8.582294 2 .78E-5 24 10.078142 77 4 .45
38756.0 226.755 2 24.3286 1 88.2672 1 .064237 1 .368422 5 8.582318 8 .08E-4 10 10.078123 51 4 .46
38758.0 225.102 2 24.2035 1 88.2648 1 .064162 1 .533076 5 8.582322 3 .64E-5 28 10.078120 84 4 .47
38760.0 223.427 1 24.07806 7 88.2627 1 .064074 1 .697786 3 8.582353 3 .93E-5 28 10,078096 84 4 .49
38762.0 221.732 1 23.95264 8 88.2606 1 .063967 1 .862545 4 8.582375 5 .69E-5 38 10.078079 45 4 .52
38764.0 220.012 1 23.82715 8 88.2584 1 .063842 1 .027373 4 8.582414 3 .84E-5 20 10.078048 52 4 .43
38766.0 218.259 1 23.70132 6 88.25609 8 .063698 1 .192288 3 8.582460 3 .121E-4 20 10.078013 55 4 .41
38768.0 216.472 2 23.57556 9 88.2536 1 .063530 2 .357288 5 8.582509 2 .168E-4 20 10.077974 42 4 .48
38770.0 214.639 1 23.4496 1 88.2514 1 .063346 2 .522403 4 8.582557 3 .121E-4 31 10.077937 50 4 .53
38772.0 212.770 1 23.32386 8 88.2492 1 .063138 2 .687608 3 8.582604 2 .85E-5 24 10.077899 56 4 .50
38774.0 210.8661 8 23.19803 7 88.24696 8 .062901 2 .852901 2 8.582653 2 .132E.4 15 10.077861 53 4 .52
38776.0 208.9213 8 23.07174 8 88.2444 1 .062639 1 .018307 2 8.582706 2 .104E-4 21 10.077819 45 4 .50
38778.0 206.941 1 22.9454 1 88.2422 2 .062350 2 .183813 3 8.582758 2 .141E-4 25 10.077779 30 4 .55
38780.0 204.927 1 22.8191 1 88.2397 2 .062045 3 .349411 4 8.582792 3 .66E-5 21 10.077752 25 4 .54
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38782.0 202.886 1 22.6928 1 88.2383 2 .061726 2 .515081 3 8.582844 6 *136E-4 53 10.077711 32 4 .50
38784.0 201.815 2 22.5668 2 88.2356 2 .061388 2 .680827 4 8.582869 2 .80E-5 19 10.077692 42 4 .54
38786.0 198.721 1 22.4407 1 88.2331 2 .061055 2 .846638 3 8.582909 2 .117E-4 18 10.077660 45 4 .55
38788.0 196.5953 8 22.31431 9 88.2310 1 .060727 2 .012532 2 8.582949 1 .105E-4 15 10.077629 52 4 .48
38790.0 194.438 1 22.18779 7 88.2291 1 .060411 1 .178510 3 8.582997 3 .123E-4 16 10.077591 50 4 .47
38792.0 192.246 1 22.06144 7 88.2268 1 .060116 1 .344579 3 8.583053 4 .236E-4 26 10.077548 106 .4 .46
38794.0 190.003 1 21.93499 3 88.22423 7 .059845 1 .510782 4 8.583118 2 .171E-4 30 10.077496 173 4 .44
38796.0 187.72 1 21.80851 4 88.22227 8 .059593 1 .677097 4 8.583183 2 .210E.4 25 10.077445 149 4 .45
38798.0 185.301 2 21.68214 8 88.22036 8 .059369 1 .543561 4 8.583248 2 .98E-5 20 10.077394 149 4 .50
38800.0 183.013 2 21.55584 7 88.21868 8 .059167 1 .010112 5 8.583300 2 .152E-4 25 10.077354 152 4 .53
38802.0 180.600 2 21.42943 6 88.21653 8 .058988 1 .176790 5 8.583374 3 .166E-4 23 10.077295 116 4 .51
38804.0 178.139 2 21.30274 7 88.21484 8 .058832 1 .343606 4 8,583437 4 .178E.4 34 10.077247 102 4 .52
38806.0 .175.642 3 21.17592 8 88.2132 1 .058697 1 .510525 7 8.583471 8 .62E-5 54 10.077220 65 4 .56
38808.0 173.118 3 21,04928 8 88.2119 1 .058583 1 .677521 8 8.583541 5 .155E.4 44 10.077165 44 4 .52
38810.0 170.569 2 20.92278 8 88.2104 1 .058496 1 .844594 4 8.583552 3 .107E-4 25 10.077156 69 4 .45
38812.0 167.994 2 20.79629 5 88.2088 1 .058429 1 .011746 5 8.583597 2 .10E-5 22 10.077121 159 4 .47
38814.0 165.424 2 20.66966 3 88.20725 7 .058400 1 .178907 4 8.583604 3 .112E-4 22 10.077116 214 4 .51
38816.0 162.842 2 20.54311 4 88.20559 7 .058412 1 .346107 5 8.583615 2 -. 50E-5 19 10.077107 233 4 .57
38818.0 160.269 2 20.41679 7 88.20322 8 .058472 1 .513274 4 8.583609 3 -. 29E-5 24 10.077112 269 4 .64
38820.0 157.714 2 20.29025 7 88.20035 8 .058580 1 .680389 5 8.583570 3 .62E-5 35 10.077142 200 4 .60
38822.0 155.159 2 20.1638 1 88.1971 1 .058736 1 .847552 6 8.583650 5 -. 52E-5 58 10.077080 117 4 .78
38824.0 152.633 4 20.0371 1 88.1942 2 .058939 2 .014755 9 8.583699 5 .351E-4 46 10.077041 124 4 1.07
38826.0 150.089 2 19.9102 1 88.1913 1 .059188 1 .182185 5 8.583776 4 .280E-4 31 10.076981 162 4 .72
38828.0 147.562 2 19.7831 1 88.1884 1 .059476 1 .349820 5 8.583904 4 .305E-4 34 10.076881 123 4 .63
38830.0 145.054 2 19.6557 1 88.1854 1 .059805 1 .517698 5 8.584057 2 .398E-4 23 10.076761 72 4 .51
38832.0 142.551 2 19.5277 1 88.1827 1 .060170 1 .685900 5 8.584198 3 .380E-4 30 10.076651 65 4 .51
38834.0 140.067 3 19.3994 2 88.1802 1 .060567 2 .854401 8 8.584360 5 .340E-4 45 10.076524 37 4 .62
38836.0 137.606 4 19.2714 2 88.1781 2 .060989 3 .02320 1 8.58450 2 .44E-4 13 10.07641 24 4 .53
38838.0 135.150 5 19.1429 3 88.1759 3 .061442 5 .19231 1 8.58463 1 .20E-4 11 10.07631 23 4 .75
38840.0 132.725 4 19.0138 3 88.1741 3 .061915 3 .361628 9 8.584756 4 .329E-4 64 10.076215 36 4 .56
38842.0 130.292 4 18.8856 2 88.1717 2 .062413 1 .53121 1 8.58487 8 -. 360E-4 12 10.07613 74 4 .41
38844.0 127.932 2 18.7563 1 88.17019 7 .062933 1 .700811 4 8.584891 5 .219E-4 43 10.076110 137 4 .49
38846.0 125.561 4 18.6273 2 88.1684 2 .063471 2 .870636 9 8.58517 2 .119E-3 10 10.07589 131 4 .62
38848.0 123.420 8 18.4980 7 88.1666 6 .064018 5 .04012 2 8.58645 5 .888E-4 32 10.07489 103 4 .94
38850.0 120o70 1 18.3805 7 88.1578 5 .064590 3 .21137 3 8.58483 2 -. 388E-3 14 10.07616 95 4 .43
38852.0 118.71 3 18.241 1 88.1620 7 .065218 5 .38105 8 8.58602 6 .448E.3 37 10.07522 82 4 .92
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Table 2. Orbital elements of 1963 30D in the interval MJD 40230-41054.
T 0 i e M n 1/2 a N D or
40230.0 81.05 1 249.949 3 86.578 2 .18211 2 .73210 4 8.66585 1 .79E-4 10 10.01331 16 8 .1b
40232.0 78.906 8 249.680 2 86.583 2 .18268 1 .06415 2 8.666299 8 .9478E-4 41 10.012965 33 a .22
40234.0 76.720 3 249.406 1 86.576 1 .183223 6 .397092 6 8.666648 3 .6906E-4 54 10.012696 31 8 .16
40236.0 74.537 9 249.140 3 86.581 3 .18374 2 .73058 2 8.66683 1 .270E-4 11 10.01255 24 8 .18
40238,0 72.37 1 248.874 2 86.574 3 .18431 2 .06424 2 8.66688 1 .1623E-4 75 10.01252 24 8 .16
40240,0 70.18 2 248.602 4 86.569 2 .18481 4 .39807 4 8.66696 1 .143E-4 13 10.01246 24 8 .21
40242.0 67.99 1 248.333 3 86.567 2 .18530 2 .73202 2 8.66697 2 .120E-4 14 10.01245 26 8 .20
40244.0 65.823 6 248.062 2 86.565 1 .185747 8 .06601 1 8.667048 6 .1420E-4 33 10.012390 36 8 .'O
40246.0 63.660 8 247.793 2 86.563 1 .18619 1 .40011 2 8.667092 6 .1370E-4 28 10.012357 35 8 .21
40248.0 61.49 1 247.520 2 86.561 2 .18664 2 .73434 2 8.66713 1 .1267E-4 48 10.01233 31 8 .16
40250.0 59.312 8 247.250 1 86.555 1 .187020 6 .06868 1 8.667178 6 .1271E-4 29 10.012290 30 8 .30
40252.0 57.14 1 246.977 1 86.548 2 .18736 2 .40311 2 8.667213 8 .1368E-4 33 10.012263 26 8 .18
40254.0 55.00 2 246.704 2 86.547 3 .18774 3 .73758 3 8.66727 2 .1437E-4 44 10.01222 23 8 .22
40256.0 52.86 6 246..431 3 86.546 5 .1881 1 .0722 1 8.66733 4 .1233E-4 87 10.01217 19 8 .25
40258.0 50.71 8 246.160 1 86.541 4 .1883 1 .4069 1 8.66736 4 .1176E-4 36 10.01215 19 8 .23
40260.0 48.5 1 245.883 3 86.52 1 .1885 2 .7418 2 8.66745 5 .1211E-4 58 10.01208 17 8 .28
40262.0 46.35 7 245.610 3 86.52 1 .1888 1 .0767 1 8.6675 1 .1222E-4 59 10.0120 17 8 .23
40264.0 44.18 1 245.338 3 86.53 1 .18899 3 .41174 2 8.66756 1 .1018E-4 88 10.01200 18 8 .21
40266.0 42.01 1 245.063 3 86.507 8 .18915 3 .74686 2 8.66757 1 .985E-5 45 10.01199 22 8 .29
40268.0 39.84 1 244.792 2 86.509 7 .18932 2 .08206 3 8.66766 1 .1110E-4 36 10.01192 25 8 .24
40270.0 37.669 6 244.518 2 86.499 4 .18939 1 .41735 1 8.667681 4 .1021E-4 27 10.011904 27 8 .22
40272.0 35.506 8 244.241 2 86.491 4 .18944 2 .75271 1 8.667722 6 .797E-5 26 10.011873 29 8 .22
40274.0 33.34 1 243.964 2 86.491 3 .18944 2 .08814 2 8.66772 2 .834E.5 29 10.01187 24 8 .22
40276.0 31.25 6 243.685 3 86.475 6 .18956 6 .4235 1 8.66772 4 .967E-5 62 10.01188 19 8 .26
40278.0 29.G 2 243.412 2 86.484 6 .1895 2 .7593 4 8.6679 1 .1078E-4 42 10.0118 16 8 .16
40280.0 27.4 3 243.158 8 86.59 5 .1900 2 .0938 5 8.6677 2 .971E-5 53 10.0118 14 8 .16
40282.0 24.56 7 242.856 2 86.437 4 .18958 4 .4308 1 8.66795 4 .696E-5 34 10.01170 19 8 .24
40284.0 22.32 2 242.578 2 86.438 3 .18958 3 .76675 3 8.66798 1 .661E-5 36 10.01168 25 8 .28
40286.0 20.090 8 242.301 2 86.437 2 .18954 3 .10272 1 8.668008 7 .697E-5 38 10.011653 26 8 .27
40288.0 17.857 5 242.023 2 86.430 2 .18945 2 .438757 8 8.668044 3 .641E.5 33 10.011625 32 8 .31
40290.0 15.612 4 241.746 2 86.426 2 .18940 2 .774863 8 8.668062 4 .554E-5 50 10.011611 24 8 .28
40292.0 13.375 4 241.466 3 86.418 3 .18932 3 .111007 8 8.668099 5 .33E-5 18 10.011582 18 8 .22
40294.0 11.115 8 241.190 2 86.418 4 .18912 3 .44724 1 8.668129 5 .609E-5 55 10.011559 20 8 .27
40296.0 8.91 1 240.907 3 86.372 7 .18910 4 .78341 2 8.66818 2 .641E-5 53 10.01152 19 8 .26
40298.0 6.60 1 240.630 3 86.376 7 .18898 4 .11983 2 8.66822 1 .66E-5 16 10.01149 21 8 .23
40300.0 4.25 3 240.349 2 86.365 8 o18894 3 .45636 5 8.66829 5 .516E-5 38 10.01143 23 8 .22
40302.0 1.964 8 240.071 1 86.376 4 .18889 2 .79282 1 8.668268 8 .588E-5 18 10.011452 20 8 .15
40304.0 359.9 2 239.791 3 86.37 1 .18871 6 .1288 3 8.6685 2 .1030E-4 84 10.0112 16 8 .19
40306.0 357.45 8 239.512 3 86.36 1 .18868 5 .4658 1 8.6682 2 .737E.5 58 10.0115 16 8 .14
40308.0 355.16 4 239.231 3 86.348 9 .18855 4 .80245 7 8.66836 1 .571E-5 39 10.01138 17 8 .19
40310.0 352.94 8 238.946 4 86.34 1 .18847 6 .1390 1 8.66850 6 .357E.5 61 10.01127 17 8 .23
40312.0 350.50 3 238.669 4 86.34 1 .18854 5 .47600 6 8.66849 3 -.330E.5 66 10.01128 20 8 .32
40314.0 348.10 4 238.382 4 86.32 1 .18854 7 .81288 7 8.66847 4 -.56E-5 12 10.01130 20 8 .42
40316.0 346.1 2 238.111 7 86.31 3 .1882 2 .1490 4 8.6680 2 .105E.4 12 10.0116 15 8 .25
40318.0 345. 1 237.80 1 86.15 7 .187 1 .484 2 8.6679 5 .213E-4 22 10.0118 12 8 .29
40320.0 341.7 2 237.55 1 86.30 4 .1880 3 .8222 4 8.6688 2 .2135E-4 99 10.0111 10 8 .09
40322.0 338.9 6 237.26 1 86.29 5 .1884 9 .160 1 8.667 3 .98E-5 74 10.012 10 8 .35
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40326.0 334.39 7 236.690 6 86.28 1 .1883 1 .8346 1 8.66881 4 .285E-4 11 10.01104 17 8 .37
40328.0 331.86 2 236.411 5 86.292 9 .18872 6 .17250 3 8.66868 2 .396E-4 12 10.01114 20 8 .22
40330.0 329.29 6 236.112 9 86.28 1 .1901 2 .51055 7 8.66924 3 .755E-4 41 10.01070 20 8 .22
40332.0 327.19 3 235.850 9 86.30 1 .1891 1 .84876 4 8.66932 2 .435E-4 34 10.01064 21 8 .22
40334.0 324.84 4 235.56 1 86.31 3 .1894 1 .18751 7 8.66947 4 .374E-4 10 10.01052 16 8 .24
40336.0 324. 1 235.27 1 86.25 7 .187 2 .524 2 8.6686 8 .466E-4 35 10.0112 12 8 .25
40340.0 317.2 5 234.681 5 86.06 3 .191 1 .2070 8 8.6699 2 .874E-4 12 10.0102 18 8 .27
40342.0 315.5 1 234.406 5 86.09 3 .1902 4 .5467 2 8.6706 2 .861E-4 12 10.0097 16 8 .2b
40344.0 313.08 3 234.106 6 86.10 3 .1906 1 .88825 3 8.67085 6 .726E-4 29 10.00946 16 8 .33
40346.0 310.64 8 233.822 6 86.14 3 .1912 2 .2304 1 8.67119 5 .724E-4 12 10.00920 15 8 .24
40348.0 308.4 2 233.554 4 86.23 3 .1912 7 .5728 4 8.6713 2 .875E-4 16 10.0091 12 8 .12
40350.0 306.0 1 233.269 7 86.23 7 .1917 4 .9161 2 8.67178 4 .1137E-3 44 10.00875 12 8 .11
40352.0 303.5 1 232.986 4 86.27 2 .1925 3 .2605 2 8.6721 1 .1242E-3 15 10.0085 12 8 .13
40354.0 301.4 1 232.69 1 86.26 6 .1926 5 .6054 1 8.6730 2 .1222E-3 49 10.0078 10 8 .07
40356.0 299.4 9 232.40 1 86.25 8 .192 3 .951 1 8.6731 4 .1067E-3 69 10.0077 10 8 .25
40358.0 296.5 6 232.11 3 86.3 3 .194 3 .194 3 8.6736 2 .1038E-3 94 10.0074 10 8 .14
,6 4.5 2 i 3.o e 60.z .1934 8 6463 2 8.67419 8 .1248E-3 63 10.00690 8 a .04
40362.0 292.29 7 231.51 2 86.1 1 .1931 4 .99496 7 8.67463 2 .1421E-3 18 10.00656 8 8 .03
40364.0 290.03 4 231.234 9 86.25 6 .1933 2 .34481 4 8.67532 1 .1582E-3 29 10.00603 10 8 .10
40366.0 287.578 8 230.946 3 86.35 1 .19458 2 .69612 2 8.67584 1 .1529E-3 14 10.00563 14 8 .17
40368.0 285.247 5 230.662 3 86.35 1 .19516 1 .04853 2 8.67643 1 .1319E-3 14 10.00518 20 8 .25
40370.0 282.939 7 230.361 4 86.35 2 .19561 1 .40196 2 8.67695 1 .12729E-3 93 10.00478 23 8 .35
40372.0 280.640 8 230.071 4 86.35 2 .19606 1 .75634 3 8.67744 1 .1452E-3 11 10.00440 23 8 .36
40374.0 278.359 8 229.771 3 86.20 7 .19662 1 .11185 3 8.67806 1 .1576E-3 13 10.00393 22 8 .24
40376.0 276.06 1 229.479 3 86.18 9 .19710 2 .46868 3 8.67867 2 .1679E-3 20 10.00346 17 8 .29
40378.0 273.792 7 229.182 3 86.26 9 .197660 9 , .82674 2 8.67939 1 .16179E-3 80 10.00291 17 8 .23
40380.0 271.518 7 228.887 2 86.26 5 .19820 1 .18614 2 8.68000 1 .14702E-3 89 10.00244 19 8 .21
40382.0 269.248 7 228.593 3 86.26 4 .19872 1 .54670 3 8.68053 1 .1362E-3 19 10.00202 18 8 .25
40384.0 266.987 7 228.294 3 86.25 2 .19922 2 .90831 3 8.68106 1 .1394E-3 11 10.00162 24 8 .24
40386.0 264.733 5 227.995 3 86.24 1 .19975 1 .27098 2 8.68161 1 .1531E-.3 25 10.00120 20 8 .17
40388.0 262.483 4 227.698 3 86.24 1 .20027 2 .63487 2 8.68223 1 .15317E-3 84 10.00072 18 8 .17
40390.0 260.220 6 227.404 4 86.25 2 .20079 2 .00005 2 8.68285 1 .1389E-3 15 10.00025 20 8 .20
40392.0 257.969 4 227.110 3 86.29 2 .20132 2 .36630 2 8.68339 1 .1161E-3 13 9.99984 16 8 .16
40394.0 255.705 4 226.813 2 86.28 2 .20186 1 .73353 1 8.683803 6 .936E-4 14 9.999520 16 8 .16
40396.0 253.45 1 226.514 7 86.30 5 .20235 4 .10148 4 8.68411 2 .637E-4 12 9.99928 14 8 .16
40398.0 251.214 5 226.215 3 86.32 4 .20287 1 .46988 2 8.684276 8 .343E-4 11 9.999158 12 8 .19
40400.0 248.97 5 225.912 5 86.33 7 .2034 2 .83856 9 8.68432 6 .17E-4 35 9.99912 10 8 .17
40402.0 246.75 1 225.613 5 86.32 6 .20391 5 .20729 7 8.6844 1 .175E-4 36 9.9991 10 8 .18
40404.0 244.509 5 225.313 3 86.31 4 .20435 2 .57619 2 8.68446 2 .182E-4 14 9.99902 12 8 .20
40406.0 242.282 6 225.014 4 86.30 5 .20487 3 .94524 2 8.68455 1 .120E-4 26 9.99895 12 8 .13
40408.0 240.1 4 224.68 2 86.1 3 .205 1 .3144 6 8.6846 5 -.185E-4 75 9.9989 14 8 1.43
40416.0 230.1 3 223.60 3 85.6 2 .2040 9 .7937 4 8.68494 4 .1845E.4 51 9.99864 12 8 .09
40418.0 230. 4 223.20 2 86.24 5 .21 1 .161 5 8.685 2 .16E-4 40 9.998 11 8 .33
40420.0 226.76 3 222.912 3 86.223 8 .2078 1 .53183 5 8.68499 2 .115E-4 16 9.99861 17 8 .20
40422.0 224.50 1 222.608 3 86.224 7 .20803 5 .90188 1 8.68503 2 .1060E-4 65 9.99858 17 8 .20
40424.0 222.262 8 222.305 4 86.213 3 .20830 5 .27196 1 8.685050 5 .1265E-4 88 9.998567 19 8 .19
40426.0 220.037 8 222.000 3 86.208 4 .20857 5 .642118 9 8.685108 4 .161E-4 12 9.998523 21 8 .19
50
Table 2 (Cont.)
T 0 1 e M n 6/2 a N D 0
40428.0 217.81 1 221.695 4 86.193 4 .20888 6 .01241 1 8.685154 7 .1477E-4 74 9.998487 22 8 .25
40430.0 215.573 9 221.390 4 86.191 4 .20910 6 .382812 8 8.685221 5 .1273E-4 70 9.998436 23 8 .28
40432.0 213.34 1 221.094 5 86.179 4 .20934 8 .753310 8 8.685264 5 .130E-4 16 9.998403 27 8 .26
40434.0 211.097 9 220.784 3 86.174 3 .20948 5 .123890 7 8.685300 4 .1086E-4 46 9.998375 30 8 .23
40436.0 208.846 8 220.477 2 86.169 2 .20961 4 .494566 8 8.685362 5 .1156E-4 68 9.998328 28 8 .2b
40438.0 206.593 6 220.172 2 86.165 2 .20975 3 .865343 7 8.685343 3 .1331E-4 29 9.998292 32 . 8 .23
40440.0 204.35 1 219.865 2 86.155 4 .20997 5 .23622 1 8.685481 9 .1347E-4 46 9.998236 25 8 .1b
40442.0 202.12 2 219.558 3 86.156 6 .21016 5 .60719 3 8.68552 2 .1381E-4 95 9.99821 23 8 .23
40444.0 199.86 2 219.250 2 86.146 6 .21026 5 .97830 4 8.68555 1 .1083E-4 34 9.99818 22 8 .11
40446.0 197.65 3 218.939 2 86.148 6 .21041 4 .34941 5 8.6855 1 .984E-5 42 9.9982 18 8 .12
40448.0 195.31 8 218.631 2 86.146 9 .21048 9 .7208 1 8.68569 6 .887E-5 46 9.99807 18 8 .16
40450.0 192.7 5 218.34 3 86.142 .2103 5 .0928 9 8.6859 2 .80E-5 15 9.9979 14 8 .13
40452.0 190.4 2 218.04 1 86.02 8 .2104 2 .4643 3 8.6856 1 .111E-4 13 9.9981 12 8 .11
40454.0 188.0 3 217.73 2 86.0 2 .2105 2 .8361 6 8.6857 2 .6E-5 32 9.9981 8 8 .04
40462.0 178.8 1 216.471 5 86.052 6 .21105 6 .3231 2 8.68576 6 .203E-4 53 9.99802 12 8 .15
40464.0 176.71 3 216.158 4 86.052 5 .21133 3 .69467 6 8.68582 5 .62E-5 22 9.99798 12 8 .15
40466.0 174.49 3 215.844 6 86.047 7 .21148 4 .06655 5 8.68601 2 .1349E-4 92 9.99783 17 8 .17
40468.0 172.18 2 215.538 4 86.037 4 .21156 4 .43868 3 8.686073 8 .1442E-4 73 9.997782 18 8 .30
40470.0 169.92 1 215.231 4 86.029 3 .21169 3 .81085 2 8.68616 1 .1821-4 28 9.99771 21 8 .32
40472.0 167.590 5 214.922 3 86.025 2 .21184 3 .183294 7 8.686291 4 .3341E-4 46 9.997615 24 8 .29
40474.0 165.255 6 214.604 4 86.017 3 .21200 4 .556020 9 8.686450 5 .4803E-4 90 9.997493 22 8 .27
40476.0 162.915 9 214.292 3 86.006 3 .21219 3 .92914 2 8.686671 6 .5460E-4 37 9.997324 29 a .41
40478.0 160.51 1 213.981 2 85.996 3 .21228 2 .30280 2 8.686936 8 .5487E-4 62 9.997120 23 8 .29
40480.0 158.13 2 213.669 2 85.985 2 .21250 3 .67688 3 8.68708 2 .5062E-4 44 9.99701 26 8 .34
40482,0 155.84 1 213.350 3 85.982 2 .21281 2 .05120 2 8.68726 1 .4928E-4 32 9.99688 32 8 .37
40484.0 153.572 9 213.039 2 85.975 2 .21312 3 .42588 2 8.687495 9 .5699E-4 34 9.996692 32 8 .35
40486.0 151.246 7 212.721 2 85.970 2 .21343 2 .80110 1 8.687763 6 .7446E-4 33 9.996487 33 8 .29
40488.0 148.930 9 212.405 2 85.965 2 .21374 2 .17690 2 8.687101 6 .93341-4 22 9.996228 35 8 .28
40490.0 146.550 8 212.087 2 85.963 2 .21400 2 .55356 1 8.688513 5 .10567E.3 31 9.995912 34 8 .30
40492.0 144.222 7 211.774 3 85.951 2 .21437 2 .93099 1 8.688968 7 .10811E-3 49 9.995563 30, 8 .27
40494.0 142.868 5 211.459 2 85.948 2 .21468 2 .309339 9 8.689393 5 .10296E-3 33 9.995237 32 8 .23
40496.0 139.522 6 211.143 2 85.947 2 .21501 2 .68850 1 8.689781 5 .9602E-4 34 9.994941 27 8 .25
40498.0 137.18 2 210.818 2 85.945 2 .21591 4 .06840 3 8.69014 1 .9983E-4 93 9.99467 21 8 .21
40500.0 134.845 5 210.501 1 85.934 1 .21580 3 .449080 9 8.690584 3 .11668E-3 23 9.994326 24 8 .20
40502.0 132.488 6 210.177 2 85.931 1 .21622 1 .83072 1 8.691083 7 .13963E-3 51 9.993943 24 8 .18
40504.0 130.144 5 209.860 1 85.932 1 .21662 1 .21346 1 8.691681 7 .15611E-3 42 9.993485 28 8 .25
40506.0 127.799 5 209.542 1 85.9316 8 .21704 1 .59747 1 8.692328 4 .15834E-3 68 9.992990 32 8 .25
40508.0 125.472 5 209.218 2 85.928 1 .21753 1 .98273 1 8.692954 6 .15380E-3 61 9.992511 29 a .22
40510.0 123.130 7 208.890 2 85.930 2 .21797 1 .36926 2 8.693571 6 .14449E-3 75 9.992083 29 8 .32
40512.0 120.819 4 208.575 1 85.9267 8 .218516 6 .756887 7 8.694134 3 .14417E-3 43 9.991607 29 8. .19
40514.0 118.487 8 208.254 2 85.925 2 .21900 1 .14570 1 8.694717 6 .15654E-3 42 9.991161 28 8 .25
40516.0 116.15 1 207.931 2 85.922 1 .21952 2 .53576 2 8.69537 1 .17786E-3 49 9.99066 25 8 .28
40518.0 113.82 1 207.606 2 85.924 2 .22010 2 .92723 2 8.696137 6 .19905E-3 46 9.990075 23 8 .24
40520.0 111.52 1 207.277 2 85.930 1 .22060 2 .32026 2 8.696952 9 .20990E-3 43 9.989451 28 8 .23
40522.0 109.206 7 206.953 1 85.9265 8 .22116 1 .71500 1 8.697803 4 .20621E-3 31 9.988800 33 8 .22
40524.0 106.899 4 206.627 1 85.9280 9 .221719 7 .111391 7 8.698618 5 .19581E-3 30 9.988176 37 8 .21
40526.0 104.580 4 206.301 2 85.928 1 .222275 7 .509367 8 8.699375 5 .18645E-3 24 9.987597 37 8 .23
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40528.0 102.280 6 205.974 2 85.931 1 .22286 1 .90878 1 8.700088 4 .18790E-3 49 9.987052 36 8 .31
40530.0 99.964 6 205.646 2 85.933 1 .223450 7 .30970 1 8.700861 4 .20306E-3 24 9.986462 49 8 .25
40532.0 97.665 5 205.316 1 85.9342 8 .224025 6 .712215 9 8.701703 4 .22108E-3 40 9.985818 49 8 .24
40534.0 95.374 4 204.988 1 85.9353 6 .224612 5 .116487 7 8.702605 3 .23016E-3 23 9.985129 52 8 .25
40536.0 93.C81 4 204.656 1 85.9378 7 .225186 5 .522626 7 8.703533 3 .22515E-3 24 9.984420 55 8 .26
40538.0 90.801 4 204.328 1 85.9385 7 .225760 6 .930552 8 8.704421 4 .21184E-3 37 9.983741 40 8 .25
40540.0 88.513 5 203.996 1 85.9393 7 .226335 6 .340190 9 8.705221 6 .19592E-3 50 9.983130 41 8 .26
40542.0 86.213 4 203.665 1 85.9419 6 .226908 5 .751411 8 8.705991 4 .18991E-3 30 9.982542 50 8 .24
40544.0 83.938 4 203.3330 9 85.9440 7 .227485 5 .164090 8 8.706748 3 .19679E-3 39 9.981964 54 8 .23
40546.0 81.652 3 203.0009 8 85.9446 7 .228060 4 .578364 6 8.707554 3 .20563E-3 21 9.981349 68 8 .23
40548.0 79.374 2 202.6655 8 85.944 1 .228613 5 .994284 4 8.708387 3 .20559E-3 28 9.980713 62 8 .25
40550.0 77.095 3 202.3317 8 85.944 2 .229158 8 .411860 6 8.709200 2 .19334E-3 43 9.980098 51 8 .25
40552.0 74.823 3 201.998 1 85.944 3 .229713 8 .830990 5 8.709933 3 .16827E-3 37 9.979533 56 8 .22
40554.0 72.554 3 201.6620 9 85.945 2 .230207 7 .251468 5 8.710552 3 .13783E-3 46 9.979061 41 8 .16
40556.0 70.282 2 201.327 2 85.942 3 .23074 1 .673063 5 8.711041 3 .10158E-3 78 9.978688 45 8 .20
40558.0 68.012 3 200.994 2 85.941 3 .23128 1 .095473 6 8.711366 4 .5838E-4 71 9.978440 46 8 .23
40560.0 65.740 3 200.657 1 85.942 3 .231806 9 .518286 7 8.711493 3 .3771E-4 39 9.978344 33 8 .29
40564.0 61.214 3 199.984 1 85.924 2 .232825 7 .364731 5 8.711752 2 .3161E-4 60 9.978147 51 8 .31
40566.0 58.948 2 199.6469 7 85.922 1 .233271 5 .788344 4 8.711882 2 .3067E-4 23 9.978048 55 8 .26
40568.0 56.669 2 199.3099 6 85.914 1 .233718 5 .212219 3 8.712001 2 .3075E-4 24 9.977957 60 8 .21
40570.0 54.400 2 198.9704 6 85.913 1 .234141 5 .636322 4 8.712121 2 .3030E-4 17 9.977866 64 8 .22
40572.0 52.123 4 198.6327 9 85.910 2 .234531 7 .060678 6 8.712247 3 .3074E-4 26 9.977770 49 8 .32
40574.0 49.856 3 198.2902 8 85.902 2 .234923 6 .485263 5 8.712361 2 .3098E-4 26 9.977683 52 8 .34
40576.0 47.591 3 197.952 1 85.894 2 .235240 7 .910089 6 8.712493 3 .3301E-4 27 9.977583 44 8 .37
40578.0 45.316 3 197.6125 9 85.882 2 .235580 5 .335201 5 8.712640 3 .3376E-4 35 9.977471 42 8 .30
40580.0 43.032 2 197.2705 8 85.877 2 .235870 6 .760595 4 8.712767 2 .3065E-4 26 9.977375 54 8 .28
40582.0 40.749 3 196.9286 9 85.871 2 .236150 5 .186234 5 8.712885 3 .2862E-4 20 9.977285 49 8 .26
40584.0 38.468 3 195.586 1 85.864 2 .612101 7 .612101 6 8.712996 3 .2571E-4 53 9.977200 46 8 .27
40588.0 33.899 3 195.905 1 85.849 2 .236927 8 .464459 7 8.71323 1 .52E-4 14 9.97702 16 4 .23
40590.0 31.609 4 195.551 1 85.826 2 .237096 5 .891003 6 8.713358 6 .242E-4 11 9.976924 24 4 .16
40592.0 29.299 4 195.210 1 85.823 2 .237272 6 .317770 7 8.713432 7 .215E-4 22 9.976868 22 4 .22
40594.0 26.985 9 194.866 2 85.812 4 .237455 9 .74472 2 8.71352 2 .170E-4 29 9.97680 21 4 .33
40596.0 24.672 4 194.522 1 85.805 2 .237638 6 .171826 7 8.713607 7 .172E-4 13 9.976735 25 4 .27
40598.0 22.358 6 194.179 2 85.796 4 .23780 1 .59909 1 8.71368 1 -. 194E-4 60 9.97668 20 4 .40
40600.0 20.05 2 193.831 6 85.79 1 .23793 2 .02651 3 8.71376 4 .196E-4 55 9.97661 14 4 .27
40602.0 17.722 5 193.481 2 85.778 4 .23809 1 .454144 8 8.713872 9 .284E-4 15 9.976532 20 4 .25
40604.0 15.399 6 193.134 2 85.766 5 .23819 2 .88200 1 8.71403 2 .246E-4 15 9.97641 19 4 .29
40606.0 13.04 2 192.791 3 85.768 8 .23831 2 .31012 3 8.71407 3 .192E-4 19 9.97638 18 4 .43
40608.0 10.696 8 192.440 2 85.748 3 .23852 1 .73836 1 8.71418 2 .241E-4 17 9.97630 24 4 .28
40610.0 8.4 1 192.101 7 85.743 5 .2387 1 .1673 5 8.716 1 .15E-2 15 9.975 15 4 .27
40618.0 358.88 2 190.690 3 85.692 7 .23910 4 .88214 4 8.71468 2 .178E-3 32 9.97592 16 4 .29
40620.0 356.508 6 190.337 2 85.684 4 .23932 1 .311606 9 8.714831 8 .617E-3 18 9.975801 28 4 .23
40622.0 354.135 4 189.989 1 85.676 3 .239500 9 .741522 8 8.715087 8 .644E.3 15 9.975606 27 4 .22
40624.0 351.756 7 189.635 2 85.662 4 .23968 1 .17198 1 8.71536 1 .688E-4 21 9.97540 23 4 .26
40626.0 349.383 8 189.280 2 85.651 7 .23984 2 .60296 1 8.71557 1 .648E-4 21 9.97524 22 4 .41
40628.0 347.01 1 188.927 2 85.643 5 .23999 2 .03444 2 8.71587 1 .667E-4 22 9.97501 20 4 .31
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40630.0 344.613 t 188.574 2 85.641 5 .24021 1 .46651 1 8.71619 1 .790E-4 32 9.97476 23 4 .33
4C632.0 342.196 5 188.225 2 85.645 4 .24045 1 .899262 9 8.71656 1 .1007E-3 20 9.97449 23 4 .30
4C634.0 339.816 6 187.863 2 85.616 4 .24071 1 .332772 9 8.717009 7 .1231E-3 18 9.974141 25 4 .. 4
4Cb36.0 337.412 6 187.508 2 85.612 3 .24101 2 .767300 9 8.71754 1 .1367E-3 28 9.97373 26 4 .32
40638.0 335.003 6 187.154 2 85.611 4 .24134 2 .20288 2 8.71800 2 .1422E-3 94 9.97338 18 4 .33
40640.0 332.621 7 186.798 3 85.622 5 .24159 2 .63944 3 8.71840 5 .84E-4 21 9.97308 12 4 .25
40642.0 330.21 1 186.435 2 85.598 5 .24192 3 .07708 2 8.71896 2 .98E-4 26 9.97266 19 4 .26
40644.0 327.832 4 186.079 1 85.585 3 .24218 1 .51554 1 8.71947 1 .1437E-3 60 9.97226 21 4 .lb
40646.0 325.438 5 185.721 2 85.581 4 .24250 1 .95511 1 8.72001 1 .126E-3 13 9.97185 15 4 .17
40648.0 323.035 7 185.359 2 85.583 5 .24290 2 .39580 1 8.72064 1 .1680E-3 27 9.97137 18 4 .25
40650.0 320.626 6 184.995 2 85.565 4 .24335 2 .837830 8 8.721366 8 .1924E-3 22 9.970822 23 4 .20
40652.0 318.236 4 184.633 2 85.562 3 .24373 2 .281369 7 8.722161 8 .1969E-3 49 9.970216 26 4 .24
40654.0 315.829 4 184.274 2 85.564 3 .24420 2 .726523 8 8.72296 2 .1961E-3 28 9.96961 22 4 .20
40656.0 313.433 5 183.914 3 85.568 5 .24464 2 .173216 8 8.723724 9 .1875E-3 42 9.969026 21 4 .22
40658.0 311.C17 8 183.537 3 85.570 7 .24506 3 .62141 2 8.72442 3 .175E-3 16 9.96850 15 4 .21
40660.0 308.62 3 183.177 3 85.56 1 .2455 1 .07100 3 8.72514 3 .179E-3 27 9.96795 15 4 .17
40662.0 306.258 4 182.820 1 85.558 3 .24599 2 .521967 6 8.725891 7 .2045E-3 31 9.967377 30 4 .19
40664.0 303.855 3 182.452 1 85.552 3 .24655 1 .974599 8 8.72673 1 .2217E-3 51 9.96674 30 4 .21
40666.0 301.462 3 182.085 1 85.559 3 .24708 1 .428998 8 8.727660 9- .2452E-3 39 9.966032 27 4 .1b
40068.0 299.C76 3 181.719 2 85.559 4 .24763 2 .885322 8 8.72864 1 .2569E-3 26 9.96528 33 4 .21
40670.0 296.701 3 181.352 2 85.555 4 .24814 1 .343675 8 8.72967 1 .2344E-3 48 9.96450 33 4 .29
40672.0 294.324 4 180.989 2 85.518 7 .24867 3 .80394 1 8.73061 1 .2629E-3 76 9.96379 25 4 .36
40674.0 291.948 7 180.637 6 85.51 1 .24915 4 .26620 3 8.73148 3 .207E-3 14 9.96313 17 4 .43
40676.0 289.557 4 180.243 2 85.563 4 .24973 2 .73025 1 8.73245 2 .227E-3 14 9.96239 15 4 .15
40678.0 287.179 6 179.873 4 85.56 1 .25035 5 .19616 1 8.73343 2 .2459E-3 75 9.96164 20 4 .24
40680.0 284.803 5 179.497 3 85.546 8 .25092 4 .664060 9 8.73446 1 .2717E-3 70 9.96086 21 4 .18
40682.0 282.432 2 179.127 2 85.555 5 .25148 1 .134066 9 8.73552 1 .2989E-3 42 9.96006 31 4 .24
40684.0 280.065 2 178.756 2 85.557 4 .25204 2 .60637 1 8.73674 2 .293E-3 12 9.95913 29 4 .24
40686.0 277.701 2 178.383 2 85.559 5 .25265 2 .08098 2 8.73785 2 .203E-3 13 9.95829 19 4 .17
40688.0 275.336 1 178.0113 9 85.561 2 .253208 5 .557943 5 8.739003 6 .2615E-3 64 9.957414 28 4 .11
40690.0 272,968 2 177.636 1 85.561 3 .253773 9 .037032 7 8.74005 1 .2393E-3 44 9.95662 40 4 .22
40692.0 270.602 5 177.259 7 85.58 1 .2543 1 .51807 4 8.74099 5 .241E-3 67 9.95591 22 4 .34
40694.0 268.250 4 176.891 4 85.570 7 .25515 7 .00116 3 8.74201 5 .267E-3 30 9.95514 20 4 .32
40696.0 265.885 2 176.509 2 85.578 5 .25546 1 .48621 1 8.74308 1 .2653E-3 65 9.95432 35 4 .34
40698.0 263.523 2 176.132 2 85.571 5 .25604 1 .97336 1 8.74412.2 .2819E-3 68 9.95353 29 4 .29
40700.0 261.180 2 175.746 2 85.570 4 .25661 2 .46264 1 8.74510 2 .2539E-3 63 9.95279 26 4 .14
40702.0 258.627 1 175.3684 8 85.575 2 .257133 6 .953919 5 8.746097 7 .2337E-3 29 9.952035 36 4 .14
40704.0 256.468 2 174.990 1 85.573 3 .25768 2 .447033 7 8.746955 9 .1924E-3 31 9.951384 31 4 .16
40706.0 254.109 3 174.612 2 85.566 5 .25820 3 .94170 1 8.74768 2 .1728E-3 45 9.95084 24 4 .27
40708.0 251.757 2 174.228 1 85.570 4 .25873 1 .437737 8 8.74831 1 .1216E-3 49 9.95036 25 4 .24
40710.0 249.404 2 173.848 1 85.568 3 .25926 1 .934750 7 8.74867 1 .771E-4 30 9.95010 33 4 .19
40712.0 247.057 2 173.465 1 85.569 3 .25977 2 .432356 6 8.748916 8 .699E.4 30 9.949900 33 4 .18
40714.0 244.714 2 173.083 1 85.564 3 .26028 1 .930506 6 8.749198 8 .626E-4 27 9.949687 31 4 .15
40716.0 242.359 4 172.701 2 85.559 5 .26072 2 .42919 1 8.74948 1 .740E.4 35 9.94948 30 4 .19
40718.0 240.016 3 172.316 1 85.560 4 .26124 1 .928464 6 8.749769 8 .739E-4 24 9.949254 25 4 .17
40720.0 237.662 2 171.936 1 85.547 2 .26167 1 .428338 7 8,75008 1 .74E-4 15 9.94902 23 4 .16
40722.0 235.314 8 171.550 2 85.541 5 .26212 4 .92882 2 8.75040 2 .800E-4 85 9.94878 22 4 .16
40724.0 232.936 6 171.161 2 85.544 5 .26238 3 .429925 8 8.750705 9 .795E.4 32 9.948546 23 4 .27
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4726.0 230.596 4 170.777 2 85.530 4 .26280 2 .931610 8 8.75097 1 .751E-4 30 9.94835 23 4 .25
40728.0 228.251 3 170.391 1 85.517 4 .26321 2 .433924 5 8.751315 6 .770E-4 16 9.948085 21 4 .17
40730.0 225.897 4 170.005 2 85.507 4 .26358 2 .936882 4 8.751638 6 .808E-4 22 9.936882 20 4 .15
40732.0 223.535 4 169.616 2 85.503 4 .26392 2 .440465 7 8.75193 1 .685E-4 25 9.94762 20 4 .lb
40734.0 221.163 5 169.225 2 85.496 4 .26418 2 .944617 6 8.752241 9 .807E-4 13 9.947384 18 4 .16
40736.0 218.81 1 168.838 4 85.482 9 .26449 2 .44937 1 8.75251 2 .24E-4 50 9.94718 12 4 .12
40738.0 216.45 2 168.444 4 85.485 8 .26477 3 .95469 7 8.7529 1 .79E-4 23 9.9469 12 4 .3b
40740.0 214.09 1 168.044 4 85.490 7 .26510 4 .46059 4 8.75305 3 .11E-3 12 9.94677 14 4 .35
40746.0 206.98 7 168.881 5 85.44 1 .2659 1 .98136 2 8.75380 4 -. 22E-3 35 9.94621 8 4 .13
40760.0 190.1 1 164.16 2 85.28 4 .267 2 .5456 2 8.7556 2 .06E-3 15 9.9449 8 4 .1b
40762.0 187.8 1 163.73 1 85.36 2 .2671 4 .053 2 8.758 2 .73E-2 56 9.943 8 4 .23
40764.0 185.33 2 163.335 4 85.335 8 .26791 3 .5668 1 8.75612 7 .229E-3 47 9.94444 10 4 .23
40766.0 182.90 1 162.956 6 85.29 1 .26807 2 .07880 2 8.75576 4 -. 695E-4 43 9.94472 12 4 .40
40768.0 180.38 3 162.535 2 85.318 4 .26823 4 .59085 4 8.75599 4 -.05E-4 17 9.94455 10 4 .19
40770.0 177.99 6 162.130 4 85.322 6 .26855 6 .10318 9 8.75648 9 .827E-4 39 9.94417 8 4 .16
40772.0 175.4 1 161.737 8 85.29 1 .2686 1 .6165 2 8.7565 2 .919E-4 46 9.9442 10 4 .47
40774.0 173.157 4 161.328 3 85.287 5 .26905 1 .13007 1 8.75709 1 .847E-4 53 9.94371 9 4 .15
40
7
78.0 168.287 2 160.520 2 85.2531 8 .269490 9 .160131 5 8.758173 3 .917E-4 50 9.942896 8 4 .00
40780.0 165.850 5 160.129 3 85.247 5 .269977 7 .676876 8 8.75865 1 .1386E-3 23 9.94253 13 4 .15
4C782.0 163.407 9 159.729 2 85.236 4 .270339 1 .19470 2 8.75930 2 .356E-3 68 9.94204 10 4 .10
40784.0 160.95 1 159.331 2 85.221 6 .27065 2 .71320 8 8.76021 6 .345E-3 27 9.94136 8 4 .11
40786.0 158.508 9 158.914 3 85.216 4 .27105 3 .23395 1 8.76037 2 .68E-5 23 9.94124 12 4 .28
40788.0 156.C59 5 158.513 2 85.214 3 .27139 2 .75515 1 8.76099 2 .1687E-3 36 9.94077 11 4 .16
40790.0 153.5 4 158.093 6 85.240 9 .2781 6 .2781 6 8.7622 6 .35E-4 43 9.9398 8 4 .21
40792.0 151.22 4 157.692 7 85.22 1 .27224 2 .80104 9 8.76237 2 .48E-3 11 9.93972 10 4 .39
40794.0 148.738 9 157.287 4 85.20 1 .27264 3 .32742 2 8.76334 2 .218E-3 15 9.93899 14 4 .55
40796.0 146.30 1 156.883 2 85.186 5 .27311 2 .85493 2 8.76423 1 .216E-3 33 9.93832 13 4 .23
40798.0 143.832 9 156.476 5 85.166 7 .27362 2 .38427 1 8.76506 3 .2040E-3 48 9.93767 14 4 .63
40800.0 141.3 1 156.067 4 85.143 9 .27409 7 .9154 1 8.7661 1 .2198E-3 42 9.9369 12 4 .27
40802.0 138.6 1 155.671 8 85.11 2 .27470 5 .4484 2 8.7671 2 .2173E-3 25 9.9361 10 4 .29
40804.0 136.2 2 155.21 1 85.22 2 .2753 3 .9829 3 8.7677 4 .10E-3 14 9.9357 8 4 .13
40808.0 131.643 3 154.41 1 85.148 2 .27611 1 .057505 5 8.769920 7 .2864E-3 18 9.934022 19 4 .31
40810.0 129.210 2 153.9898 9 85.145 2 .276688 5 .598443 4 8.771019 5 .2722E-3 18 9.933193 28 4 .22
40812.0 126.771 4 153.579 2 85.151 4 .27729 2 .141552 6 8.772098 8 .2711E-3 23 9.932380 24 4 .18
40814.0 124.325 3 153.161 2 85.145 2 .27786 1 .686831 6 8.77317 1 .2817E-3 25 9.93156 17 4 .31
40816.0 121.888 2 152.7403 8 85.144 1 .278403 8 .234373 4 8.774436 4 .3320E-3 14 9.930b16 21 4 .26
40818.0 119.46 1 152.317 5 85.143 6 .27897 4 .78451 2 8.7756 1 .09E-4 12 9.9298 10 4 .13
40822.0 114.61 2 151.486 2 85.143 3 .28016 3 .89290 2 8.77853 1 .3495E-3 30 9.92753 14 4 .25
40824.0 112.187 4 151.061 1 85.140 2 .28078 1 .451371 6 8.779987 7 .3717E-3 24 9.926434 17 4 .22
40826.0 109.761 2 150.6392 9 85.144 2 .281378 5 .012817 4 8.781460 5 .3541E-3 14 9.925325 17 4 .16
40828.0 107.321 5 150.218 2 85.134 3 .28200 1 .577142 7 8.782877 7 .3626E-3 17 9.924258 20 4 .20
40830.0 104.911 6 149.789 3 85.140 4 .28257 1 .14436 1 8.78442 1 .4102E.3 36 9.92310 17 4 .40
40832.0 102.50 1 149.364 3 85.149 6 .28316 3 .71492 2 8.78619 2 .459E-3 15 9.92177 11 4 .22
40834.0 100.076 2 148.9396 5 85.149 1 .289146 5 .289146 3 8.788055 4 .4610E.3 11 9.920363 21 4 .16
40836,0 97.665 2 148.5124 6 85.147 1 .284323 6 .867048 3 8.789873 4 .4528E-3 11 9.918996 25 4 .20
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40838.0 95.252 6 148.087 2 85.146 4 .28485 2 .448605 9 8.79174 1 .4656E-3 61 9.91760 16 4 .37
40840.0 93.0 2 147.666 9 85.12 2 .2849 7 .0338 2 8.7934 3 .4300E-3 92 9.9163 10 4 .26
40842.0 90.390 8 147.224 2 85.154 5 .28612 3 .62282 1 8.79530 2 .4823E-3 56 9.91492 15 4 .5h
40844.0 88.00 1 146.798 2 85.158 3 .28654 4 .21552 1 8.79745 1 .5216E-3 60 9.91331 15 4 .21
40846.0 85.58 3 146.368 2 85.159 4 .2871 1 .81236 2 8.79935 3 .4552E-3 73 9.91188 14 4 .22
40848.0 83.23 2 145.933 1 85.156 4 .2874 1 .41287 2 8.80123 2 .4841E-3 37 9.91047 15 4 .23
40850.0 80.77 2 145.496 2 85.161 5 .28816 7 .01743 1 8.80332 1 .5316E-3 30 9.90890 20 4 .(
40852.0 78.363 4 145.0619 8 85.161 2 .28861 1 .626174 6 8.805421 5 .5326E-3 16 9.907324 23 4 .21
40854.0 75.901 5 144.629 2 85.164 2 .28830 2 .239110 6 8.807546 7 .5300E-3 34 9.905731 15 4 .21
40856.0 73.55 1 144.195 2 85.158 4 .28947 8 .856269 9 8.90416 2 .5788E-3 87 9.90416 10 4 .19
40858.0 71.13 3 143.757 3 85.158 8 .2900 2 .47785 1 8.81179 2 .3857E-3 50 9.90256 15 4 .21
40860.0 68.7 1 143.317 7 85.158 7 .2907 8 .10279 6 8.81330 6 .520E-3 82 9.90142 11 4 .22
40862.0 66.308 5 142.878 2 85.145 4 .29086 3 .730711 7 8.81468 1 .4120E-3 14 9.90039 16 4 .25
40864.0 63.897 6 142.440 2 85.157 4 .29126 1 .361950 8 8.816624 9 .4341E-3 22 9.898935 24 4 .49
40866.0 61.4933 141.9978 7 85.139 1 .29164 7 .996622 4 8.818001 5 .31085E-3 84 9.897905 29 4 .17
40868.0 59.086 2 141.5582 9 85.1374 9 .29197 5 .633801 3 8.819196 3 .3076E-3 10 9.897011 27 4 .16
40870.0 56.662 5 141.118 2 85.117 3 .29229 2 .273491 8 8.820647 8 .5082E-3 27 9.895927 19 4 .16
40872.0 54.252 4 140.666 1 85.120 2 .292571 9 .917130 7 8.823010 5 .5307E-3 14 9.894160 20 4 .16
40874.0 51.822 6 140.222 2 85.114 5 .29285 1 .56504 1 8.82485 1 .4281E-3 28 9.89278 20 4 .20
40876.0 49.39 1 139.792 3 85.089 8 .29305 3 .21671 2 8.82724 2 .9005E-3 53 9.89100 20 4 .70
40678.0 46.95 1 139.333 4 85.104 4 .29303 2 .87521 1 8.83081 1 .401E-3 11 9.88834 14 4 .31
40880.0 44.526 4 138.878 2 85.063 4 .29326 1 .538345 9 8.832483 7 .4677E-3 31 9.887087 12 4 .09
40882.0 42.07 2 138.43 1 85.08 2 .29347 7 .20529 5 8.8324 5 .63E-3 17 9.8877 21 4 1.10
40884.0 41.1 5 138.00 3 85.14 3 .2948 5 .8751 8 8.8361 4 .526E-3 31 9.8844 16 4 1.11
40886.0 37.1 1 137.526 4 85.031 6 .2935 1 .5535 2 8.83884 7 .4467E-3 43 9.88235 12 4 .10
40888.0 34.744 4 137.073 1 85.026 3 .293679 6 .233348 6 8.841274 7 .70011E-3 94 9.880533 23 4 .14
40890.0 32.287 3 136.623 1 85.029 4 .29370 1 .918793 5 8.844111 8 .6343E-3 13 9.878421 35 4 .24
40892.0 29.821 4 136.172 1 85.013 4 .29369 1 .609354 7 8.846402 7 .5676E-3 24 9.876716 31 4 .27
40894.0 27.341 5 135.719 2 85.013 3 .293743 9 .304470 9 8.848773 8 .635E-3 12 9.874952 16 4 .25
40896.0 24.866 8 135.253 3 84.986 8 .29376 2 .00442 3 8.85117 2 .679E-3 15 9.87317 13 4 .30
40898,0 22.404 8 134.795 3 84.960 7 .29376 2 .70992 1 8.85450 2 .750E-3 23 9.87069 14 4 .24
40902.0 17.39 1 133.888 3 84.942 7 .29370 3 .13671 3 8.85896 2 .563E-3 10 9.86738 15 4 .25
40904.0 14.879 6 133.423 2 84.939 6 .29370 2 .85680 1 8.86110 1 .5382E-3 60 9.86579 17 4 .27
40906.0 12.36 1 132.959 1 84.927 4 .29362 9 .58121 7 8.8633 1 .510E-3 14 9.8641 13 4 .15
40908.0 9.848 8 132.504 2 84.907 7 .29369 4 .30968 2 8.86521 2 .506E-3 13 9.86274 17 4 .26
40910.0 7.36 1 132.041 4 84.897 7 .29367 1 .04263 1 8.86788 1 .5879E-3 20 9.86076 20 4 .44
40912.0 4.79 1 131.572 2 84.89 1 .29370 3 .78070 3 8.87048 4 .7328E-3 61 9.85884 15 4 .21
40914.0 2.257 8 131.120 5 84.841 8 .29368 4 .52422 3 8.87291 4 .585E-3 20 9.85704 16 4 .22
40916.0 359.731 5 130.640 2 84.844 3 .29378 9 .272042 7 8.874811 7 .3978E-3 16 9.855631 21 4 .20
40918.0 357.156 6 130.179 2 84.843 4 .29390 1 .023145 8 8.876305 9 .466E-3 21' 9.854526 15 4 .13
40920.0 354.596 4 129.710 2 84.826 4 .29402 9 .77749 1 8.87805 1 .4401E-3 21 9.85323 16 4 .13
40922.0 352.049 4 129.238 2 84.802 5 .29416 1 .535282 8 8.87975 1 .4430E-3 33 9.85198 18 4 .17
40924.0 349.497 6 128.770 2 84.803 5 .29425 1 .296671 8 8.881694 8 .539E-3 12 9.850540 18 4 .22
40926.0 346.936 7 128.305 2 84.798 5 .29438 2 .06244 1 8.88427 2 .6929E-3 85 9.84864 14 4 .20
40928,0 344.36 1 127.825 4 84.762 7 .29450 3 .83385 2 8.88750 1 .1059E-2 25 9.84625 14 4 .20
40930.0 341.769 5 127.356 2 84.769 5 .29466 1 .612736 6 8.891137 7 .81936E-3 91 9.843566 22 4 .19
40932,0 339.204 9 126.875 2 84.760 8 .29483 2 .39823 1 8.894316 9 .8046E-3 92 9.841221 17 4 .20
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46934.0 336.64 1 126.410 3 84.730 9 .29498 3 .19013 2 8.89814 4 .12817E-2 59 9.83840 17 4 .30
40936.0 334.021 8 125.926 3 84.723 6 .29513 3 .99198 2 8.90346 1 .952E-3 75 9.83449 14 4 .11
40938.0 331.35 6 125.455 9 84.73 2 .2956 2 .80253 8 8.9068 1 .8166E-3 44 9.8320 12 4 .14
40940.0 328.81 6 124.98 1 84.72 2 .2956 2 .6195 1 8.91035 6 .118E-2 22 9.82941 12 4 .15
40942.0 326.2 4 124.47 4 84.67 9 .296 1 .4449 5 8.914 1 .957E-3 26 9.827 12 4 1.40
40944.0 323.687 7 123.996 5 84.68 1 .29610 3 .27736 1 8.91816 1 .9728E-3 22 9.82368 20 4 .21
40946.0 321.088 3 123.516 2 84.682 5 .29646 1 .117632 4 8.921979 5 .9546E-3 13 9.820875 24 4 .17
40948.0 318.489 5 123.028 3 84.68 7 .29684 2 .965631 8 8.926157 6 .12090E-2 22 9.817811 21 4 .19
40950.0 315.890 4 122.541 3 84.665 8 .29712 3 .82310 1 8.93118 1 .12013E-2 65 9.81413 17 4 .24
40952.0 313.310 4 122.040 3 84.649 6 .29737 2 .690124 8 8.93570 1 .1120E-2 13 9.81082 18 4 .17
40954.0 310.708 2 121.556 2 84.653 4 .29776 1 .566596 3 8.941074 4 .16333E-2 15 9.806892 24 4 .15
40958.0 305.513 4 120.569 2 84.652 7 .29835 2 .359594 5 8.955289 5 .17229E-2 16 9.796515 22 4 .14
40960.0 302.914 3 120.076 2 84.645 6 .29864 2 .27690 1 8.96191 1 .16764E.2 55 9.79169 28 4 .25
40962.0 300.313 2 119.573 2 84.640 5 .29895 2 .207898 9 8.96955 1 .22874E-2 51 9.78613 30 4 .31
40964.0 297.717 2 119.075 2 84.643 5 .29914 1 .156740 7 8,979230 9 .24672E-2 43 9.779099 30 4 .25
40966.0 295.119 6 118.569 7 84.644 6 .29913 9 .12575 9 8.9900 3 .262E-2 34 9.7713 15 4 .10
40970.0 289.89 1 117.569 5 84.637 7 .29927 6 .14256 7 9.0198 4 .187E-2 53 9.7498 14 4 .13
40972.0 287.282 2 117.049 3 84.629 8 .29911 1 .195320 8 9.03461 1 .40810E-2 52 9.73910 25 4 .25
40974.0 284.662 2 116.541 2 84.629 6 .29896 1 .280463 8 9.05067 1 .42841E-2 27 9.72759 25 4 .20
40978.0 279.40 2 115.51 1 84.61 4 .2992 1 .5602 1 9.0909 1 .560E-2 13 9.6988 24 4 1.5b
40980.0 276.767 3 114.981 3 84.630 6 .29722 2 .77167 2 9.12317 2 .8391E-2 17 9.67599 27 4 .24
40982.0 274.115 3 114.450 2 84.665 5 .29636 1 .05150 1 9.15699 1 .88364E-2 45 9.65216 34 4 .36
40984.0 271.431 3 113.923 4 84.654 4 .29531 7 .40225 1 9.1943 1 .947E-2 25 9.6260 17 4 .17
40986.0 268.740 3 113.393 2 84.647 4 .29387 4 .82930 1 9.23208 3. .97211E-2 41 9.59976 27 4 .i2
40988.0 266.045 2 112.856 1 84.651 4 .292420 7 .334332 8 9.27363 1 .108538E-1 3 9.57107 34 4 .20
40990.0 263.306 6 112.299 3 84.67 1 .29082 1 .92609 2 9.31829 2 .114183E-1 5 9.54047 18 4 .33
40992.0 260.562 6 111.758 5 84.67 5 .28904 1 .60932 2 9.36499 2 .113103E-1 7 9.50873 14 4 .28
40994.0 257.81 1 111.24 1 84.93 7 .28742 5 .38292 6 9.40871 7 .11536E-1 46 9.47926 14 4 1.02
40996.0 255.040 8 110.624 9 84.58 5 .28607 4 .24926 4 9.45924 5 .13957E-1 26 9.44547 18 4 .72
40998,0 252.24 1 110.09 1 84.68 4 .2831 1 .2309 1 9.52587 9 .18384E-1 44 9.40139 24 4 1.26
41000.0 249.343 3 109.498 2 84.646 6 .27957 4 .35720 2 9.59890 2 .18294E-1 37 9.35360 20 4 .21
41002.0 246.460 6 108.917 4 84.618 9 .27619 6 .62979 5 9.67340 8 .19248E-1 39 9.30558 26 4 .56
41004.0 243.513 9 108.294 6 84.68 2 .27239 6 .05899 3 9.75825 4 .21933E-1 13 9.25157 39 4 1.61
41006.0 240.601 3 107.716 2 84.644 5 .26856 2 .66369 1 9.85079 2 .27857E-1 20 9.19355 35 4 .36
41008.0 237.64 1 107.11 1 84.63 3 .26303 6 .48474 5 9.97377 5 .32685E-1 20 9.11783 38 4 1.50
41010.0 234.389 8 106.446 7 84.59 2 .25684 3 .56388 3 10.10038 4 .288199E-1 9 9.04149 55 4 1.07
41012.0 231.209 5 105.807 5 84.61 1 .25140 3 .87855 3 10.21594 7 .29294E-1 23 8.97320 46 4 .71
41014.0 228.024 4 105.146 3 84.607 8 .24573 2 .43050 1 10.34061 1 .34104E-1 16 8.90094 35 4 .29
41016.0 224.687 5 104.842 2 84.608 6 .23966 2 .25082 2 10.47712 2 .317586E-1 6 8.82347 47 4 .67
41018.0 221.329 4 103.772 2 84.574 4 .23388 1 .32648 1 10.59920 1 .317638E-1 4 8.75560 60 4 .50
41020.0 217.89 1 103.030 4 84.478 7 .22827 4 .65567 3 10.72971 2 .320754E-1 8 8.68448 61 4 1.20
41022.0 214.02 1 102.356 5 84.588 8 .22120 5 .24222 3 10.85751 3 .33871E-1 10 8.61621 50 4 1.41
41024.0 210.736 3 101.565 2 84.562 2 .21471 2 .106311 7 11.921759 6 .462226E-1 2 8.530416 37 4 .32
41026.0 206.603 5 100.767 2 84.557 2 .20614 2 .33182 2 11.20071 2 .426790E-1 8 8.43933 35 4 .31
41028.0 202.95 3 100.064 4 84.463 6 .19830 9 .89965 2 11.37060 2 .43750E-1 76 8.35508 36 4 .81
41030.0 198.92 7 99.19 2 84.63 3 .1883 3 .8193 2 11.5521 3 .48058E-1 72 8.2674 41 4 4.b3
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41032,0 194,787 4 98.352 2 84.483 1 .18121 2 .12166 1 11.74147 2 .440064E-1 3 8.17825 49 4 .3U
41034.0 190.446 6 97.473 2 84.467 2 .17278 2 .78266 1 11.92112 1 .480807E-1 2 8.09590 74 4 .73
41036.0 186.071 4 96.5741 9 84.453 1 .16358 2 .829439 9 12.128196 8 .528070E-1 2 8.003506 94 4 .55
41038.0 181.490 3 95.6460 7 84.4448 7 .15432 1 .298463 6 12.338130 7 .486427E-1 1 7.912485 89 4 .34
41040.0 176.98 1 95.550 2 84.340 2 .14610 4 .15703 2 12.51893 2 .474983E-1 4 7.83614 86 4 1.14
41042.0 171.36 5 93.85 1 84.48 1 .1357 2 .40973 9 12.7516 1 .63496E-1 21 7.7406 98 4 4.65
41044.0 166.63 1 92.618 1 84.371 1 .12548 3 .15968 2 12.99618 2 .630043E-1 3 7.64316 69 4 .54
41046.0 162.46 8 91.82 1 84.47 2 .1128 2 .4371 2 13.3076 2 .84233E-1 20 7.5235 61 4 6.26
41048.0 157.01 5 90.308 6 84.273 7 .0968 1 .3898 1 13.6541 2 .88989E-1 19 7.3957 65 4 2.96
41050.0 150.4 2 89.07 1 84.69 2 .0781 2 .0627 4 14.0392 3 .133072 26 7.2599 70 4 7..2
41052.0 144.8 3 88.04 2 04.52 1 .0576 4 .8300 6 14.7923 7 .22292 19 7.0114 58 4 7.b1
41054.0 125.53 8 86.439 5 84.2696 9 .00717 9 .8362 7 16.522 1 .68479 80 6.513 32 4 .30
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Table 3. Accelerations, atmospheric densities, atmospheric temperatures, and geometric parameters from
1963 30D in the interval MJD 38397. 00- 38814.00
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Tw z a -a 6r-6
MJD -107 107 r - 10 7 a log p log Ps ("K) (kman) (deg) (deg)
38397.00 -0.17 0.01 -.14 3464.0 304.9 -25.8
98.00 -0.34 0.03 -,30 3463.4 30307 -25.5
99.00 -0.30 0.05 -.24 3462.9 302.5 -25.2
38400.00 -0.20 0.06 -.12 3462.5 301.4 -24.8
01.00 -0.18 0.08 -.09 3462.1 300.2 -24.5
02.00 -0.06 0.10 0.04 -20.46 -20.52 1014 3461.7 299.0 -24.2
03.00 0.03 0.11 0.14 -19.92 -19.97 1207 3461.3 297.8 .23.8
04.00 -0.01 0.13 0.12 .99 -20.04 1159 3461.0 296.6 -23.5
05.00 0.06 0.14 0.20 .76 .19.82 1280 3460.7 295.5 -23.2
06.00 0.12 0.15 0.27 .63 .68 1346 3460.4 294.3 -22.8
07.00 0.13 0.17 0.29 .59 .65 1362 3460.2 293.1 -22.5
08.00 0.18 0.18 0.36 .50 .55 1409 3460.0 292.0 .22.1
09.00 3459.8 290.8 -21.7
10.00- 0.21 0,21 0.42 -19.43 -19.48 1442 3459.7 289.6 -21.3
11.00 0.20 0.22 0.42 .43 .49 1438 3459.6 288.5 -21.0
12.00 0.15 0.23 0.38 .47 .53 1416 3459.6 287.3 .20.6
13.00 0.08 0.24 0.32 .54 .60 1380 3459.6 286.2 -20.1
14.00 -0.01 0.25 0.24 .66 .72 1319 3459.6 285.0 -19.7
15.00 0.00 0.26 0.26 .63 .68 1335 3459.7 283.9 .19.3
16.00 0.00 0.27 0.27 .61 .66 1344 3460.1 282.7 .18.8
17.00 0.00 0.28 0.27 .61 .66 1343 3460.2 281.6 .18.4
18.00 0.03 0.29 0.31 .54 .60 1370 3460.5 280.4 -17.9
19.00 0.03 0.29 0.32 .53 .59 1375 3460.7 279.3 .17.4
20.00 0.05 0.30 .0.35 .49 .55 1393 3461.0 278.2 -16.9
21.00 0.05 0.31 0.35 .49 .54 1393 3461.3 277.0 .16.4
22.00 0.06 0.31 0.37 .46 .52 1405 3461.7 275.9 .15.9
23.00 0.11 0.31 0.42 .41 .46 1430 3462.1 274.8 .15.4
24.00 0.14 0.31 0.46 .37 .42 1448 3462.6 273.7 -14.8
25.00 0.18 0.32 0.50 .33 .39 1468 3463.1 272.6 .14.2
26.00 0.22 0.32 0.53 .30 .36 1480 3463.6 271.4 -13.6
27.00 0.32 0.31 0.64 .22 .27 1526 3464.2 270.3 . .13.0
28.00 0.33 0.31 0.64 .21 .27 1527 3464.8 269.2 .12.4
29.00 0.35 0.31 0.66 .20 .25 1533 3465.5 268.1 -11.8
30.00 0.42 0.31 0.73 .15 .21 1557 3466.2 267.0 .11.1
31.00 0.38 0.31 0.69 .18 .23 1538 3466.9 265.9 .10.4
32.00 0.41 0.31 0.72 .16 .22 1546 3468.3 264.8 .9.7
33.00 0.40 0.30 0.71 .16 .22 1543 3469.1 263.7 .9.0
34.00 0.40 0.30 0.70 .17 .22 1537 3470.0 262.6 .8.3
35.00 0.44 0.30 0.74 .14 .20 1550 3470.8 261.5 .7.5
36.00 0.46 0.29 0.75 .13 .19 1554 3471.7 260.5 .6.8
37.00 0.39 0.29 0.68 .17 .23 1527 3472.6 259.4 .6.0
38.00 0.45 0.28 0.73 .14 .20 1540 3473.6 258.3 -5.2
39.00 0.46 0.28 0.73 .14 .20 1538 3474.5 257.2 .4.4
40.00 0.45 0.27 0.72 .14 .20 1535 3475.5 256.1 .3.5
41.00 0.43 0.26 0.69 .16 .21 1523 3476.5 255.1 .2.7
42.00 0.45 0.25 0.70 .15 .21 1526 3477.5 254.0 .1.8
43.00 0.49 0.25 0.74 .13 .18 1538 3478.4 252.9 .0.9
44.00 0.48 0.24 0.72 .14 .19 1530 3479.4 251.9 0.0
45.00 0.44 0.23 0.67 .17 .22 1510 3480.3 250.8 0.9
46.00 0.44 0.22 0.66 .18 .23 1502 3481.9 249.8 1.8
47.00 0.40 0.21 0.61 .21 .27 1481 3482.7 248.7 2.8
48.00 0.35 0.20 0.55 .26 .31 1456 3483.5 247.7 3.7
49.00 0.33 0.18 0.51 .29 .34 1437 3484.2 246.6 4.7
50.00 0.27 0.17 0.45 .35 .40 1407 3484.9 245.6 5.7
51.00 0.33 0.16 0.49 .31 .36 1422 3485.6 244.5 6.8
52.00 0.34 0.15 0.49 .31 .36 1420 3486.2 243.5 7.8
53.00 0.41 0.14 0.55 .26 .31 1445 3486.7 242.4 8.9
54.00 0.39 0.13 0.52 .28 .33 1432 3487.2 241.4 10.0
55.00 0.50 .0.11 0.61 .21 .26 1469 3487.5 240.4 11.1
56.00 0.61 0.10 0.71 .14 .19 1507 3487.9 239.3 12.2
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38457.00 0.67 0.09 0.76 -19.11 -19.16 1523 3488.1 238.3 13.3
58.00 0.63 0.07 0,70 .15 .20 1498 3488,3 237.3 14.5
59.00 0.72 0,06 0.78 .11 .16 1520 3488.4 236.2 15.6
60.00 0.71 0.04 0.76 .12 .17 1514 3488.4 235.2 16.8
61.00 0.66 0.03 0.69 .15 .21 1492 3488.4 234.2 18.0
62.00 0.67 0.01 0.68 .16 .21 1489 3489.0 233.1 19.2
63.00 0.75 0.00 0.75 .12 .17 1512 3488.8 232.1 20.4
64,00 0.70 -0.02 0.76 .11 .16 1518 3488.5 231.1 21.6
65.00 0.73 -0.04 0.69 .15 .20 1495 3488.2 230,0 22.9
"66.00 0.65 -0.05 0.60 .21 .26 1460 3487.7 229.0 24.1
67.00 0.65 .0.07 0,58 .23 .28 1451 3487.2 228,0 25.4
68.00 0.55 -0.09 0.46 .33 .38 1401 3486.5 227.0 26.6
69.00 0.53 -0.11 0.42 .37 .42 1381 3485.8 225.9 27.8
70.00 0,54 -0.13 0.41 .38 .44 1376 3485.0 224.9 29.1
71.00 0.55 -0.14 0.41 .38 .44 1377 3484.1 223,9 30.3
72.00 0.59 -0.16 0.43 .36 .41 1389 3483.1 222.8 31.6
73.00 0.71 -0.l 0.53 .27 .32 1437 3482.0 221.8 32.8
74.00 0.86 3481.2 220.8 34.0
75.00 1.06 3480.0 219.7 35.2
76.00 1.62 3478.7 218.7 36.4
77.00 1.94 3477.3 217.7 37.6
78.00 1.88 3475.8 216.6 38.7
79.00 1.64 3474.3 215.6 39.9
80.00 1.27 3472.7 214.5 41.0
81.00 1.00 3471.1 213.5 42.1
82.00 0.60 3469.3 212.4 43.2
83.00 0.33 3467.5 211.4 44.2
84.00 0.14 3465.6 210.3 45.3
85.00 -0.07 3463.7 209.2 46.3
86.00 0.16 3461.7 208.2 47.3
87.00 0.26 3459.6 207.1 48.3
88.00 0.48 3457.5 206.0 49.2
89.00 0.91 3455.3 204.9 50.2
90.00 1.78 3453.0 203.8 51.1
91.00 2.65 3450.7 202.7 52.0
92.00 3.32 3448.3 201.6 52.8
93.00 4.22 3445.9 200.5 53.6
94.00 4.79 3442.1 199.4 54.4
95.00 5.76 3439.5 198.2 55.3
96.00 6.74 3436.8 197.1 56.1
97.00 7.69 3434.1 195.9 56.9
98.00 8.60 3431.3 194.7 57.7
99.00 9.44 3428.4 193.5 58.5
38500.00 10.24 3425.5 192.3 59.2
01.00 10.91 3422.6 191.1 60.0
02.00 11.53 3419.6 189.8 60.7
03.00 11.98 3416.6 188.5 61.4
04.00 12.54 3413.6 187.2 62.0
05.00 12.94 3410.5 185.8 62.7
06.00 13.27 3407.5 184.4 63.3
07.00 13.66 3404.4 183.0 64.0
08.00 13.86 3401.3 181.5 64.6
09.00 14.20 3398.2 179.9 65.2
10.00 14.48 3395.1 178.2 65.8
11.00 14.62 3392.0 176.4 66.4
12.00 14.73 3388.8 174.4 67.0
13.00 15.02 3385.6 172.3 67.6
14.00 14.79 3382.4 169.9 68.1
15.00 14.97 3379.2 167.1 68.7
16.00 14.76 3376.0 163.9 69.3
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38517.00 14.88 3372.8 159.8 69.8
18.00 14.55 3369.6 154.6 70.3
19.00 14.42 3366.4 147.5 70.8
20.00 14.23 3363.2 136.9 71.2
21.00 13.83 3359.5 119.9 71.5
22.00 13.16 3356.4 94.9 71.5
23.00 12.43 3353.3 66.1 71.2
24.00 11.58 3350.2 43.7 70.6
25.00 10.71 3347.2 29.2 69.7
26.00 9.78 3344.1 19.8 68.8
27.00 8.85 3341.0 13.3 67.8
28.00 7.93 3338.0 8.4 66.8
29.00 6.92 3334.9 4.6 65.8
30.00 6.01 3331.9 1.4 64.8
31.00 5.19 3328.9 358.7 63.8
32.00 4.41 3325.9 356.3 62.8
33.00 3.74 3322.9 354.2 61.8
34.00 3.39 3320.0 352.2 - 60.8
35.00 3.18 3317.1 350.4 59.9
36.00 3.11 3314.2 348.7 58.9
37.00 2.97 3311.3 346.9 58.0
38.00 3.06 3308.6 345.3 57.0
39.00 3.27 3305.9 343.8 56.1
40.00 3.56 3303.3 342.4 55.2
41.00 3.94 3300.7 341.0 54.3
42.00 4.37 3298.1 339.6 53.4
43.00 4.82 3295.6 338.2 52.5
44.00 5.27 3293.0 336.9 51.6
45.00 5.69 3290.6 335.6 50.8
46.00 6.07 3288.1 334.3 49.9
47.00 6.46 3285.7 333.0 49.1
48.00 6.73 3283.3 331.7 48.2
49.00 6.78 3281.0 330.5 47.4
50.00 6.72 3278.8 329.2 46.6
51.00 6.66 3276.6 328.0 45.8
52.00 6.51 3274.5 326.7 45.0
53.00- 6.11 3272.5 325.5 44.2
54.00 5.14 3270.5 324.3 43.4
55.00 4.01 3268.7 323.1 42.7
56000 0.46 3266.9 321.9 41.9
57.00 -0.11 3265.2 320.7 41.2
58.00 0.39 .0.20 0.19 -19.76 .19.86 1253 3263.6 319.5 40.5
59.00 0.40 -0.19 0.21 .72 .81 1279 3262.0 318.3 39.7
60*00 0.26 -0.17 0.10 -20.04 -20.13 1070 3260.5 317.1 39.0
61.00 0.39 -0.15 0.24 -19.66 -19.75 1312 3259.1 315.9 38.3
62.00 0.66 -0.13 0.54 .30 .40 1498 3257.8 314.8 37.6
63.00 0.50 -0.11 0.39 .44 .54 1421 3256.5 313.6 36.9
64.00 0.56 -0.09 0.47 .36 .46 1465 3255.3 312.4 36.2
,65.00 0.80 -0.06 0.74 .16 .26 1581 3254.1 311.2 35.5
66.00 0.82 -0.04 0.78 .14 .24 1594 3253.0 310.1 34.8
67.00 0.84 -0.01 0.83 .11 .21 1611 3252.0 308.9 34.1
68.00 0.79 0.01 0.80 .12 .22 1602 3251.0 307.7 33.4
69.00 0.67 0.03 0.71 .17 .27 1570 3250.1 306.6 32.8
70.00 0.49 0.06 0.55 .28 .38 1504 3249.3 305.4 32.1
71.00 0.43 0.07 0.50 .32 .42 1479 3248.4 304.3 31.4
72.00 0.52 0.11 0.63 .22 .32 1537 3247.6 303.1 30.7
73.00 0.47 0.14 0.61 .23 .33 1530 3246.9 301.9 30.0
74.00 0.41 0.15 0.56 .27 .37 1508 3246.2 300.8 29.3
75.00 0.32 0.19 0.51 .31 .41 1483 3245.6 299.6 28,7
76.00 0.29 0,22 0.51 .30 .40 1484 3245.0 298.5 28.0
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Table 3 (Cont.)
MJDT z a-a 6 -MJD -107 107 r - 10 7 a log p log ps (*K) (kin) (deg) (deg)
38577.00 0.31 0.25 0.55 -19.27 -19.37 1504 3244.5 297.3 27.3
78.00 0.30 0.27 0.57 .25 .35 1513 3244.1 296.2 26.7
79.00 0.30 0.29 0.59 .23 .34 1519 3243.8 295.1 26.0
80.00 0.36 0.31 0.67 .18 .28 1550 3243.5 293.9 25.4
81.00 0.38 0.34 0.72 .15 .25 1570 3243.3 292.8 24.7
82.00 0.39 0.34 0.73 .14 .24 1575 3243.1 291.7 24.1
83.00 0.51 0.38 0.89 .05 .15 1629 3243.1 290.5 23.4
84.00 0.63 0.40 1.03 -18.99 .09 1669 3243.1 289.4 22.8
85.00 0.68 0.42 1.10 .96 .06 1688 3243.2 288.3 22.2
86.00 0.79 0.44 1.23 .91 .01 1723 3243.3 287.1 21.5
87.00 0.46 0.45 0.91 -19.03 .14 1631 3243.6 286.0 20.9
88.00 0.36 0.47 0.83 .07 .17 1606 3243.9 284.9 20.3
89.00 0.13 0.49 0.62 .20 .30 1526 3244.3 283.8 19.6
90.00 U.19 0.50 0.70 .14 .24 1556 3244.8 282.7 19.0
91.00 0.20 0.52 0.72 .13 .23 1565 3245.3 281.6 18.3
92.00 0.17 0.53 0.70 .14 .24 1557 3246.2 280.5 17.7
93.00 0.19 0.54 0.73 .12 .22 1564 3246.9 279.4 17.0
94tnafl n.5 OO z_ ,2' !550 Q 47.7 24
95.00 0.15 0.56 0.71 .13 .23 1552 3248.5 277.1 15.7
96.00 0.04 0.57 0.61 .19 .30 1513 3249.4 276.0 15.1
97.00 0.08 0.58 0.66 .16 .26 1534 3250.3 275.0 14.4
98.00 0.06 0.59 0.65 .16 .26 1529 3251.3 273.9 13.7
99.00 0.03 0.60 0.63 .17 .28 1519 3252.3 272.8 13.0
38600.00 0.13 0.61 0.73 .11 .21 1557 3253.3 271.7 12.3
01.00 0.17 0.61 0.78 .07 .18 1574 3254.4 270.6 11.6
02.00 0.23 0.62 0.85 .04 .14 1596 3255.5 269.5 10.9
03.00 0.22 0.62 0.85 .03 .14 1595 3256.7 268.4 10.2
04.00 0.20 0.63 0.83 .04 .14 1587 3257.8 267.4 9.5
05.00 0.20 0.64 0.83 .04 .14 1584 3259.0 266.3 8.8
06.00 0.18 0.64 0.82 .05 .15 1577 3260.4 265.2 8.1
07.00 0.11 0.64 0.76 .08 .18 1554 3261.6 264.1 7.3
08.00 0.15 0.64 0.79 .06 .16 1564 3262.7 263.1 6.6
09.00 0.19 0.64 0.83 .04 .14 1577 3263.9 262.0 5.8
10.00 0.12 0.63 0.75 .08 .18 1548 3265.1 260.9 5.1
11.00 0.21 0.63 0.83 .04 .14 1570 3266.3 259.9 4.3
12.00 0.18 0.62 0.80 .05 .15 1557 3267.4 258.8 3.5
13.00 0.18 0.61 0.79 .06 .16 1553 3268.6 257.8 2.8
14.00 0.07 0.60 0.68 .12 .22 1513 3269.8 256.7 2.0
15.00 .0.04 0.59 0.55 .21 .31 1461 3271.0 255.7 1.2
16.00 -0.01 0.58 0.57 .19 .29 1468 3272.2 254.6 0.4
17.00 0.00 0.57 0.56 .20 .30 1462 3273.5 253.6 .0.4
18.00 -0.05 0.55 0.50 .25 .35 1433 3274.7 252.5 .1.2
19.00 -0.03 0.54 0.51 .24 .34 1434 3275.9 251.5 -2.0
20.00 -0.01 0.53 0.52 .23 .33 1437 3277.2 250.5 .2.8
21.00 -0.01 0.51 0.50 .25 .34 1428 3278.8 249.4 .3.6
22.00 -0.01 0.49 0.49 .26 .35 1423 3280.1 248.4 .4.4
23.00 -0.06 0.47 0.41 .33 .43 1382 3281.4 247.4 .5.3
24.00 -0.02 0.46 0.43 .31 .41 1390 3282.7 246.3 .6.1
25.00 0.02 0.43 0.45 .29 .39 1398 3283.9 245.3 .7.0
26.00 0.03 0.41 0.44 .30 .39 1392 3285.2 244.3 .7.8
27.00 0.09 0.39 0.48 .26 .35 1410 3286.4 243.3 .8.7
28.00 0.15 0.36 0.51 .23 .33 1422 3287.6 242.2 .9.6
29.00 0.21 0.34 0.55 .20 .29 1436 3288.8 241.2 .10.5
30.00 0.16 0.31 0.47 .27 .36 1400 3289.9 240.2 .11.5
31.00 0.21 0.29 0.49 .25 .34 1409 3291.0 239.2 .12.4
32.00 0.22 0.26 0.48 .26 .35 1402 3292.0 238.2 .13.3
33.00 0.21 .0.23 0.44 .30 .39 1381 3293.0 237.2 .14.3
34.00 0.19 0.20 0.39 .35 .44 1354 3293.9 236.1 -15.3
35.00 0.14 0.18 0.32 .43 .53 1314 3294.7 235.1 -16.2
36.00 0.14 0.14 0.28 .49 .58 1289 3295.4 234.1 .17.2
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Table 3 (Cont.)
T z ar- 6 6r0
MJD -10 7f 107 - 10 7 a log p log p ('K) (kmIan) (deg) (deg)
38637.00 0.14 0.11 0.26 -19.52 -19.61 1274 3296.1 233.1 -18.2
38.00 0.14 0.08 0.22 .60 .69 1241 3296.7 232.1 .19.2
39.00 0.18 0.04 0.22 .60 .69 1237 3297.2 231.1 .20.2
40.00 0.09 0.00 0.09 .99 -20,C8 1051 3297.6 230.1 -21.2
41.00 0.09 -0.03 0.05 -20.24 .33 961 3297.9 229.1 -22.2
42.00 0.03 3298.6 228.1 -23.3
43.00 0.00 3298.7 227.1 -24.3
44.00 0.03 3298.7 226.0 .25.3
45.00 0.15 3298.6 225.0 .26.3
46.00 0.27 3298.4 224.0 -27.3
47.00 0.35 3298.2 223.0 -28.4
48.00 0.54 3297.9 222.0 -29.4
49.00 0.92 3297.5 221.0 .30.4
50.00 1.90 3297.0 220.0 -31.4
51.00 2.53 3296.5 219.0 .32.4
52.00 2.56 3295.9 218.0 -33.4
54.00 2.47 3295.2 217.0 -34.4
54.00 2.30 3294.5 216.0. -35.4
55.00 1.74 3293.7 214.9 -36.3
56.00 1.67 3292.8 213.9 -37.3
57.00 1.28 3291.9 212.9 -38.3
58.00 1.04 3290.9 211.9 -39.2
59.00 0.83 3289.8 210.9 -40.2
60.00 0.76 3288.6 209.8 *41.1
61.00 0.70 3287.4 208.8 -42.1
62.00 0.85 3286.1 207.8 .43.0
63.00 0.97 3284.7 206.7 -43.9
64.00 1.30 3283.2 205.7 *44.8
65.00 1.66 3281.6 204.6 -45.8
66.00 2.09 3279.9 203.6 -46.7
67.00 2.52 3278.2 202.5 -47.6
68.00 3.05 3276.3 201.5 -48.5
69.00 3.57 3274.4 200.4 .49.3
70.00 4.27 3272.3 199.3 -50.2
71.00 4.90 3270.2 198.3 -51.1
72.00 5.66 3268.0 197.2 -51.9
73.00 6.56 3265.7 196.1 -52.7
74.00 7.38 3263.3 195.0 -53.6
75.00 8.42 3260.8 193.9 .54.4
76.00 9.39 3258.1 192.7 .55.2
77.00 10.54 3255.4 191o6 .56.0
78.00 11.69 3252.7 190.5 -56.8
79.00 12.82 3249.9 189.3 .57.5
80.00 13.97 3247.0 188.1 .58.3
81.00 15.05 3244.1 186.9 -59.1
82.00 16.07 3241.1 185.7 -59.8
83.00 17.15 3238.1 184.5 -60.5
84.00 17.90 3235.1 183.2 -61.2
85.00 18.62 3232.0 181.9 .62.0
86.00 19.05 3228.9 180.6 -62.7
87.00 19.12 3225.8 179.2 -63.4
88.00 18.90 3222.6 177.8 .64.0
89.00 18.67 3219.4 176.4 -64.7
90.00 18.09 3216.2 174.8 -65.4
91.00 17.42 3213.0 173.2 -66.0
92.00 16.44 3209.3 171.5 -66.7
93.00 15.36 3206.0 169.6 -67.4
94.00 14.28 3202.7 167.6 -68.0
95.00 13.22 3199*4 165.4 -68.7
96.00 12.10 3196.1 162.9 -69.3
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Table 3 (Cont.)
T a -aO 6 -6
MJD -107P 107 - 10 7 a log p log ps (*K) (kmin) (deg) (deg)
38697.00 11.14 3192.8 159.9 -69.9
98.00 10.22 3189.5 156.4 -70.5
99.00 9.48 3186.2 151.9 -71.1
38700.00 8.90 3182.9 145.8 -71.7
01.00 8.32 3179.6 137.0 -72.2
02.00 7.99 3176.3 123.1 -72.6
03.00 7.77 3173.1 100.5 -72.8
04.00 7.50 3169.8 69.5 -72.6
05.00 7.22 3166.6 42.3 -72.0
06.00 7.17 3163.4 24.9 -71.1
07.00 7.24 3160.2 14.1 -70.0
08.00 7.38 3157.0 7.0 -68.9
09.00 7.47 3153.6 1.8 -67.8
10.00 7.65 3150.5 357.9 -66.6
11.00 7.94 3147.4 354.6 .65.5
12.00 8.34 3144.3 351.9 -64.4
13.00 8.61 3141.3 349.5 -63.2
-0 1n 31.33 347o3 - 62
15.00 9.50 3135.3 345.3 -61.0
16.00 10.08 3132.4 343.5 -59.9
17.00 10.82 312795 341.7 -58.8
18.00 11.33 3126.7 340.1 -57.8
19.00 11.81 3123.9 338.5 -56.7
20.00 12.18 3121.1 336.9 -55.6
21.00 12.40 3118.4 335.4 -54.6
22.00 12.56 3115.7 334.0 -53.6
23.00 12.23 3113.1 332.6 -52.5
24.00 11.77 3110.6 331.2 -51.5
25.00 10.94 3106.1 329.8 -50.5
38726.00 9.87 3105.4 328.4 -49.5
26.50 9.44 3104.2 327.8 -49.1
27.00 8.68 3103.0 327.1 -48.6
27.50 7.81 3101.8 326.4 .48.1
28.00 7.04 3100.6 325.8 -47.6
28.50 6.26 3099.4 325.1 -47.1
29.00 5.42 3098.2 324.5 -46.7
29.50 4.19 3097.0 323.8 -46.2
30.00 3.05 3095.8 323.2 -45.7
30.50 1.95 3094.7 322.5 -45.2
31.00 1.05 3093.5 321.9 -44.8
31.50 0.57 3092.4 321.2 -44.3
32.00 0.29 -0.71 -.41 3091.3 320.6 -43.9
32.50 -0.01 -0.69 -.69 3090.2 319.9 -43.4
33.50 0.68 -0.67 0.01 -21.00 -21.11 1015 3086.0 318.6 -42.5
34.00 0.63 -0.64 0.00 3086.9 318.0 -42.0
34.50 0.56 -0.62 -.05 3085.9 317.4 -41.6
35.00 0.62 -0.60 0.02 -20.70 -20.81 1004 3084.8 316.7 .41.1
35.50 0.66 -0.58 0.08 .10 .21 1005 3083.8 316.1 .40.7
36.00 0.55 -0.55 0.00 3082.8 315.5 -40.2
36.50 0.53 -0.52 0.00 3081.9 314.8 -39.8
37.00 0.57 -0.50 0.08 -20.09 -20.21 1041 3080.9 314.2 .39.3
37.50 0.42 -0.47 -.04 3080.0 313.6 -38.9
38.00 0.35 -0.45 -.09 3079.1 312.9 -38.4
38.50 0.28 -0.42 -. 13 3078.2 312.3 .38.0
39.00 0.24 -0.39 -. 15 3077.4 311.7 -37.6
39.50 0.15 -0.37 -.21 3076.5 311.1 -37.1
40.00 0.02 -0.34 -.31 3075.7 310.4 -36.7
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Table 3 (Cont.)
T a-a 0  6-8O
7 p 7 7 T z Tr -CL 0 T6 0MJD -107 107 Pr -107 a log p log ps (°K) (km) (deg) (deg)
38741.00 0.01 -0.31 -.29 3074.2 309.2 -35.8
42.00 -0.12 -0.25 -.37 3072.7 307.9 -34.9
43.00 -0.20 -0.20 -.39 3071.4 306.7 -34.1
44.CO -0.17 -0.15 -.30 3070.1 305.4 -33.2
45.00 -0.10 -0.10 -. 19 3069.0 304.2 -32.4
46.0C -0.05 -0.05 -.09 306b.0 302.9 -31.5
47.00 0.04 0.00 0.04 -20.38 -20.50 1023 3067.1 301.7 -30.7
48.00 0.13 0.05 0.18 -1.73 -19.85 1231 3066.3 300.5 -29.9
49.00 0.21 0.10 0.30 .50 .62 1341 3065.6 299.2 -29.0
50.00 0.22 0.14 0.37 .41 .53 1387 3065.0 298.0 -28.2
51.00 0.14 0,19 0.33 .46 .58 1363 3064.5 296.8 -27.4
52.00 0.02 0.24 0.26 .56 .68 1312 3064.1 295.5 -26.6
53.00 -0.16 0.2b 0.12 .89 -20.C1 1147 3063.8 294.3 -25.8
54.00 -0.29 0.36 0.08 -20.07 .19 998 3063.9 293.1 -25.0
55.00 -0.30 0.42 0.12 -19.89 .C1 1146 3063.8 291.8 -24.2
56.00 -0.30 0,46 0.1; .76 -19.88 1211 3063.7 290.6 -23.4
57.00 -0.28 0.51 0.23 .60 .72 1287 3063.7 289.4 -22.6
58.00 -0.25 0.55 0.30 .49 .61 1341 3063.8 288.2 -21.8
59.00 -0.12 0.59 0.47 .29 .41 1441 3063.9 287.0 -21.1
60.00 -0.07 0.63 0.56 .21 .33 1484 3064.0 285.7 -20.3
61.00 -0.05 0.67 0.62 .17 .29 1509 3064.2 284.5 -19.5
62.OC -0.06 0.71 0.64 .15 .27 1514 3064.4 283.3 -18.8
63.00 -0.13 0,74 0.61 .18 .30 1499 3064.7 282.1 -18.0
64.00 -0.19 0.77 0.56 .20 .32 1487 3065.0 280.9 -17.2
65.00 -0.26 0.81 0.55 .22 .33 1474 3065.4 279.7 -16.5
66.00 -0.34 0.84 0.50 .25 .37 1451 3065.8 278.5 -15.7
67.00 -0.39 0.86 0.47 .28 .40 1435 3066.3 277.3 -14.9
68.00 -0.39 0.89 0.50 .25 .37 1447 3066.8 276.1 -14.1
69.00 -0.40 0.91 0.51 .24 .36 1450 3067.4 274.9 -13.4
70.00 -0.40 0.93 0.53 .22 .34 1459 3068.0 273.7 .12.6
71.00 -0.37 0.95 0.58 .18 .30 1480 3066.7 272.5 -11.8
72.00 -0.26 0.97 0.71 .09 .21 1530 3069.5 271.3 -11.0
73.00 -0.11 0.99 0.88 .00 .12 1584 3070.3 270.1 -10.3
74.00 -0.01 1.00 0.99 -18.94 .07 1616 3071.2 269.0 -9.5
75.00 -0.03 1.01 0.98 .94 .07 1613 3072.1 267.8 -8.7
76.00 0.01 1.02 1.03 .92 .04 1626 3073.1 266.6 -7.9
77.00 0.05 1,03 1.C .90 .02 1638 3074.5 265.4 -7.1
78.00 -0.02 1.03 1.01 .93 .05 1616 3075.7 264.3 -6.3
79.00 -0.15 1.04 0.89 .98 .10 1579 3076o9 263.1 -5.5
80.00 -0.14 1.04 0.90 .97 .09 1580 3076.2, 261.9 -4.7
81.00 -0.16 1.05 0.89 .98 .10 1574 3079.6 260.8 -3.9
82.00 -0.10 1.05 0.95 .95 .07 1587 3080.9 259.6 -3.1
83.00C -0.10 1.05 0.95 .95 .C7 1585 3082.3 258.5 -2.3
84.00 -0.10 1.05 0.95 .95 .06 1585 3083.7 257.3 -1.5
85.00 -0.09 1.04 0.95 .94 .C6 1585 3085.1 256.2 -0.7
86.00 -0.12 1.03 0.91 .96 .08 157 3086.5 255.0 0.1
87.00 -0.15 1.02 0.87 .98 .10 1555 3087.9 253.9 0.9
88.00 -0.17 1.01 0.84 -19,00 .11 1543 3089.3 252.8 1.7
89.00 -0.17 1.00 0.83 .00 .12 1537 3090.7 251.6 2.5
90.00 -0.16 0.98 0.82 .01 .12 1532 3092.0 250.5 3.3
91.00 -0.19 0.96 0.77 .03 .15 1514 3093.3 249.4 4.2
92.00 -0.23 0,94 0.71 .07 .18 1491 3094.6 248.2 5.0
93.00 -0.20 0.92 0.72 .06 .17 1493 3095.8 247.1 5.8
94.00 -0.07 0.90 0.83 .00 .11 1527 3097.0 246.0 6.6
95.00 0.02 0.88 0.91 -18.96 .07 1546 3098.2 244.9 7.5
96.00 -0.03 0.86 0.83 -19.00 .11 1519 3099.3 243.8 8.3
97.00 -0.01 0.84 0.83 -18.99 .11 1517 3100.3 242.7 9.2
98.00 0.09 0.81 0.90 .96 .C8 1533 3101.3 241.6 10.0
99.00 0.06 0.79 0.85 .99 .10 1517 3102.2 240.5 10.9
38800.00 0.07 0.76 0.83 .99 .11 1509 3103.5 239.4 11.8
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Table 3 (Cont.)
T Z 'O 8 -60
T z a - 6 T
MJD -107 P 10 7 r - 07 pa log p log ps (OK) (kman) (deg) (deg)
38801.00 0.16 0.73 i0.89 -18.96 -19.C6 1524 3104.4 238.3 12.7
02.00 0.17 0.71 0.80 .97 .08 1520 3105.2 237.2 13.6
03.00 0.12 0.66 0.80 -19.01 .12 1495 3106.0 236.1 14.5
04.00 0.11 0.65 0.76 .03 .14 1481 310b.8 235.0 15.4
05.00 U.u8 0.62 0.70 .06 .18 1459 3107.6 234.0 16.3
06.00 0.08 (059 0.67 .08 .20 1445 3108.3 232.9 17.2
07.00 0.09 0.56 10.65 .09 .21 1437 3108.9 231.8 18.1
08.00 u.27 0.53 0.80 .00 .12 148b 3109.6 230.7 19.0
09.00 0.34 0.50 0.63 -18.98 .10 1494 3110.2 229.7 19.9
10.00 0.38 0.46 0.84 .98 .C9 1495 3110.7 228.6 20.9
11.00 0.44 0.42 0.86 .97 .Cb 1499 3111.2 227.5 21.8
12.00 0.54 0.38 0.92 .94 .06 1513 3111.6 226.5 22.7
13.00 0.51 0.33 0.85 .98 .C9 1491 3112.0 225.4 23.6
14.00 0.37 0.26 0.65 -19.09 .21 1427 3112.3 224.3 24.5
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Table 4. Accelerations, atmospheric densities, atmospheric temperatures, and geometric parameters from
1963 30D in the interval MJD 40237.00-41045.80.
T z a -a 6 r- 0
MJD -107 P 107 Pr-10 7 Pa log p log ps (*K) (km) (deg) (deg)
40237,00 3.89 -3.65 0.24 -19.02 -19.27 769 1811.4 322.9 94.1
38,00 3.41 -3.62 -,20 180b.5 321,0 92.9
39.00 4.30 -3,60 0.70 -18.56 -18.81 919 1805.6 319.2 91.6
40.00 4.16 -3.56 0.60 *63 .89 890 1802.8 317.4 90.3
41.00 3.93 -3.52 0.41 .80 -19.06 782 1800.1 315.7 89.0
42.00 3.86 -3.48 0.38 ,83 .11 773 1797.3 314.0 87,7
43.00 3.42 -3.44 -.01 1794.7 312.4 86.4
44,00 3.27 -3.39 -. 11 1792.0 310.8 85.1
40246.00 3.22 -3.29 -.06 1786.9 307.7 82.5
48.00 3.89 -3.18 0.71 -18.57 -18.86 919 1782.0 304.8 79.9
50.00 3,74 -3,06 0,68 .60 .90 907 1777,4 301.9 77.2
52.00 3.54 -2.92 0.62 ,66 .96 885 1773.0 299.1 74.5
54.00 3.47 -2,78 0,69 .61 .92 911 1768.8 296.4 71.8
56.00 3.38 -2.62 0.76 .57 .88 934 1764.9 293.8 69.0
58.00 3.27 -2.46 0.81 .55 .86 945 1761.3 291.1 66.3
60.00 3.20 -2.29 0.91 .50 .83 966 1758.0 288.6 63.5
62.00 3.01 -2.11 0.90 .51 .84 966 1755.0 286.0 60.7
64.00 2.83 -1.93 0.90 .52 .85 968 1752.2 283.5 57.9
66.00 2,78 -1.75 1,03 .47 .80 993 1749.8 281.0 55.1
68,00 2.65 -1.56 1.09 .45 .79 1005 1747.6 278.6 52.2
70,00 2.49 -1,36 1,13 .44 .78 1013 1745.7 276.2 49,4
72,00 2.23 -1,19 1,04 .48 .82 1001 1744.1 273.8 46,5
74,00 2,21 -1,01 1.20 .41 .76 1034 1742.7 271,4 43.6
76,00 2.21 -0.84 1.37 .35 .70 1065 1741,5 269.0 40.7
78.00 2.50 -0.68 1.82 .23 .57 1132 1740,6 266.7 37.8
80,00 2.39 -0.52 1,87 .22 .56 1142 1739.9 264.3 34.8
82.00 1.94 -0,38 1,56 .30 .65 1101 1739.4 262.0 31.9
84,00 1.44 -0.24 1.20 .42 .77 1046 1739.1 259.7 28.9
40286.00 1.69 -0.11 1.58 -18.30 -18.65 1107 1738.6 257.4 25.9
87,00 1.46 -0,05 1.41 .35 .70 1084 1738.6 256.3 24.4
88,00 1.87 0.01 1.88 .22 .57 1149 1738.6 255.2 22.9
89.00 1,59 0.06 1.65 .28 .63 1120 1738.7 254.0 21.4
90,00 1,40 0.10 1.50 .32 .67 1100 1738.9 252.9 19.8
91.00 1.30 0.15 1.45 .34 .69 1093 1739,1 251,7 18,3
92.00 1.15 0.19 1.34 .36 .72 1080 1739,3 250.6 16.8
93,00 1.07 0.22 1.29 .38 .73 1073 1739.6 249.5 15.3
94.00 1.19 0.26 1.45 .34 .69 1096 1739.9 248.4 13.8
95.00 1.36 0.29 1.65 .28 .63 1126 1740.2 247.2 12.3
96.00 1.31 0,31 1.62 .28 .63 1124 1740.6 246.1 10.7
97.00 1.16 0,33 1.49 .31 .67 1108 1741.0 245.0 9.2
98.00 1.32 0.34 1.66 .26 .62 1133 1741.4 243.8 7.7
99.00 1,36 0.35 1.71 .25 .60 1139 1741.8 242.7 6.1
40300.00 1.41 0.35 1.76 .24 ,59 1148 1742.3 241.6 4.6
01.00 1.47 0,35 1.82 .22 .57 1157 1742.7 240.5 3.1
02.00 1.66 0,34 2,00 .18 .53 1178 1743.2 239.4 1.5
03.00 1.83 0.34 2,17 .15 .50 1197 1743.7 238.2 0.0
04.00 1.86 0.32 2.18 .15 .49 1202 1744.1 237.1 -1.5
05,00 1.85 0.31 2,16 .15 ,49 1200 1744.6 236.0 -3,1
40306.00 1.68 0.30 1.98 1745.1 234.9 -4.6
07.00 1.72 0.28 2.00 1745,5 233.7 -6.1
08.00 1.32 0.26 1.58 1746.0 232.6 -7.7
09.00 0.98 0.50 1.48 1746,4 231.5 -9.2
10,00 0.71 0.59 1,30 1746.8 230.4 -10.8
11.00 0,23 1,66. 1,89 1747.2 229.2 -12.3
12.00 -0.74 2.64 1.90 1747,6 228.1 -13.8
13.00 -1.54 2,89 1.35 1748.0 227.0 -15.4
14.00 -2.17 2.08 -.08 1748,3 225.8 -16.9
67
Table 4 (Cont.)
T z -a 6 -56
7 7 7r r - 0 TO
MJD -10o7 107 Pr - 1 0 7 a log p log ps (*K) (km) (deg) (deg)
40315.00 -1.72 0.24 -1.47 1748.6 224.7 -18.5
16.00 0.87 -2.04 -1.16 1748.9 223.6 -20.0
17.00 5.87 -4.44 1.43 1749.2 222,4 -21.6
4031b.00 5.84 -6.40 -. 55 1749.4 221.3 -23.1
18.50 7.17 -6.30 0.87 1749.5 220.7 -23.9
19.00 9.06 -5.90 3.16 1749.6 220.2 -24.6
19.50 7,25 -5.40 1.85 1749.6 219.6 -25.4
20.00 7.06 -4.80 2.26 1749.7 219.0 -26.2
20.50 6.37 -3.80 2.57 1749.7 218.5 -26.9
21.00 4.63 -2.90 1.73 1749.8 217.9 -27.7
21.50 1.32 -2.10 -. 77 1749.8 217.3 -28.5
22.00 1.76 -1.60 0.16 1749.8 216.7 -29.2
22.50 1,14 -1.10 0.04 1749.8 216.2 -30.0
23.00 1.08 -1.40 -. 31 1749.8 215.6 -30,8
23.50 2.10 -1,60 0.50 1749.8 215.0 -31.5
24.00 2.61 -2.00 0.61 1749.8 214.4 -32.3
24.50 3.12 -3.40 -. 27 1749.7 213.9 -33.1
25.00 4.19 -4.80 -. 60 1749.6 213.3 -33.8
25.50 4.73 -5.30 -. 56 1749.6 212.7 -34.6
26.00 6.88 -7.60 -71 1749.5 212.1 -35.4
26.50 10.63 -9.70 0.93 1749.4 211.5 -36.1
27.00 11.73 -11.50 0.23 1749.2 211.0 -36.9
27.50 13,37 -12.80 0.57 1749.1 210.4 -37.6
28.00 15.01 -14.20 0.81 1748.9 209.8 -38.4
28.50 14.53 -14.70 -. 16 1748.8 209.2 -39.2
29.00 14.58 -15.30 -. 71 1748.6 208,6 -39.9
29.50 14.10 -15.20 -1.09 1748.4 208.0 -40.7
30.00 12.55 -14.90 -2.34 1748.2 207.5 -41.4
30.50 12.61 -14.30 -1,68 1747.9 206.9 -42.2
31.00 13.19 -13.50 -. 30 1747.7 206.3 -43.0
31.50 12,70 -12.50 0.20 1747.4 205.7 -43.7
32.00 11.14 -11.40 -. 25 1747.1 205.1 -44.5
32.50 10.11 -10,60 -. 48 1746.8 204.5 -45.2
33.00 10.13 -9.90 0.23 1746.5 203.9 -46.0
33.50 10.15 -9.10 1.05 1746.1 203.3 -46.7
34,00 10.15 -9.40 0.75 1745.8 202.7 -47.5
34.50 9.62 -9.60 0.02 1745.4 202.1 -48.3
35.00 10,13 -10.50 -,36 1745.0 201.5 -49.0
35.50 11.69 -11.30 0.39 1744.6 200,9 -49.8
36,00 13,24 -12.90 0.34 1744.2 200.3 -50.5
36.50 13.70 -15.60 -1,89 1743.7 199.7 -51.3
37.00 15.22 -16.30 -1.07 1743.3 199.1 -52.0
37.50 16.18 -18.10 -1.91 1742.8 198.5 -52.7
38.00 17.12 -20,00 -2.87 1742.3 197.9 -53.5
38.50 18.03 -21.60 -3.56 1741.8 197.3 -54.2
39.00 22.65 -23.10 -. 44 1741.2 196.7 -55.0
39.50 26.18 -24.10 2.08 1740.7 196.0 -55.7
40.00. 26.49 -24.90 1.59 1740.1 195.4 -56.5
40.50 25.71 -25.20 0.51 1739.5 194.8 -57.2
41.00 24.37 -25,00 -. 62 1738.9 194.2 -58.0
41.50 25.13 -24.70 0.43 1738,2 193.6 -58.7
42.00 23.73 -23.80 -,06 1737.6 192.9 -59.4
42.50 20.17 -23.00 -2.82 1736.9 192.3 -60.2
43.00 20.30 -21.80 -1.49 1736.2 191.7 -60.9
43.50 20.40 -21,00 -. 59 1735.5 191.1 -61.6
44.00 19.39 -20,00 -,60 1734.8 190.4 -62.4
44.50 18.88 -19.50 -61 1734.0 189.8 -63.1
45,00 17.80 -19.00 -1.19 1733.2 189.2 -63.8
45.50 18,28 -18.80 -. 51 1732.5 188.5 -64.6
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Table 4 (Cont.)
7 7 T z -a 6 -6 a 8-O
MJD -10 10Pr - i 07o a log p log ps (*K) (kmn) (deg) (deg)
40346,00 19.24 -19.20 0.04 1731.7 187,9 -65.3
46.50 19,64 -19,70 -,05 1730.8 187.2 -66.0
47,00 20.52 -20.90 -,37 1730.0 186.6 -66.7
41750 20.82 -22.10 -1.27 1729.1 185.9 -67.5
48.00 24.84 -22.10 2.74 1726.2 185.3 -68.2
48.50 27.78 -23.80 3.98 1727.5 184.6 -68.9
49.00 29.62 -25.50 4.12 1726.9 184*0 -69.6
49.50 30.36 -27,50 2.86 1726.2 183.3 -70.3
50.00 32,14 -29.20 2,94 1725.5 182.6 -71.0
50.50 33.34 -30.90 2,44 1724.8 182.0 -71.8
51.00 33.98 -32.40 1.58 1724.1 181.3 -72.5
51.50 32.46 -33.50 -1.03 1723.4 180,6 -73.2
52.00 29.31 -34.40 -5.08 1722.7 179.9 -73.9
52.50 29.85 -34.80 -4,94 1722.0 179.3 -74.6
53.00 31.42 -34.80 -3.37 1721.2 178.6 -75.3
53.50 32.96 -34.60 -1.63 1720.5 177.9 -76.0
54.00 32.87 -33.80 -92 1719.7 177.2 -76.7
54.5U 32.74 -33.00 -.25 1718.9 116.5 -77.4
55.00 32.59 -31.90 0.69 1718.1 175.8 -78.1
55.50 29,21 -30.60 -1.38 1717.3 175.1 -78.8
56.00 27,40 -29,80 -2,39 1716.5 174.3 -79.5
56.50 27.68 -28.70 -1.01 1715.7 173.6 -80.2
57.00 27.94 -28,10 -.15 1714.9 172.9 -80.9
57.50 29.22 -27,60 1,62 1714,0 172e2 -8106
58.00 28.88 -27,70 1.18 1713.2 171.4 -82.2
58.50 28,52 -28,10 0.42 1712.3 170.7 -82.9
59,00 29.18 -28.80 0.38 1711.4 169.9 -83.6
59.50 31.41 -30.00 1,41 1710.6 169.1 -84.3
60.00 32.55 -31,10 1.45 1709.6 168.3 -85.0
60.50 34.19 -32,80 1,39 1708.7 167.6 -85.6
61.00 35,27 -34.40 0.87 1707.8 166.8 -86.3
61.50 38.45 -36.20 2.25 1706.9 165.9 -87.0
62.00 40,01 -37.80 2.21 1705.9 165.1 -87.7
62.50 40,48 -39.50 0,98 1705.0 164.3 -88.3
63.00 40.38 -40.60 -. 21 1704.0 163.4 -89.0
63.50 41,86 -41,80 0.06 1703.0 162.6 -89.7
64.00 42.78 -42.20 0.58 1702.0 161.7 -90.3
64.50 43,67 -42,70 0.97 1701.0 160.8 -91.0
65.00 42.41 -42.40 0.01 170U.0 159.9 -91.7
65.50 41.12 -42.10 -.97 1698.9 159.0 -92.3
66.00 37.15 -41,30 -4.14 1697.9 158.0 -93.0
66.50 35,81 -40.40 -4.58 1696.8 157.0 -93.6
67.00 34.98 -39.20 -4.21 1695.7 156.0 -94.3
67.50 34.13 -37.70 -3.56 1694.7 155.0 -94.9
68.00 34,31 -36.90 -2.58 1693.6 153.9 -95.6
68.50 33,94 -35.70 -1.75 1692.4 152.8 -96.2
69.00 33,55 -35.00 -1.44 1691.3 151.6 -96.8
69.50 33.66 -34.50 -.83 1690.2 150.5 -97.5
70.00 34.81 -34.20 0.61 1689.1 149.2 -98.1
70.50 34,88 -33.70 1.18 1687.9 147.9 -98.7
71.00 35.45 -34,70 0.75 1686.7 146.6 -99.4
71.50 34.94 -35.50 -. 55 1685.6 145.1 -100.0
72.00 36.00 -36.40 -. 39 1684.4 143.6 -100.6
72.50 38,64 -37,50 1.14 1683.2 142.0 -101.2
73.00 39.66 -38.80 0.86 1682.0 140.3 -101.8
73.50 40,66 -40.40 0.26 1680.7 138,5 -102.4
74.00 42.16 -41.60 0.56 1679.5 136,5 -103.0
74,50 42.59 -43.00 -.40 1676e3 134.4 -103.6
75.00 43.53 -44.00 -,46 1677.0 132.1 -104.2
75.50 45,50 -44.80 0.70 1675.7 129.5 -104.7
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Table 4 (Cont.)
T 7 z a r-a 6 1- 5
MJD -107 107 Pr - 10 7 Pa log p log ps (K) (kn) (deg) (deg)
40376.00 46.93 -45.40 1.53 1674.5 126.7 -105.3
76.50 47.28 -45.70 1,58 1673.2 123.5 -105.8
77.00 45,48 -45,60 -.11 1671.9 120.0 -106.3
77.50 44.19 -45.00 -.80 1670.6 115.9 -106.8
78.00 44,48 -44.50 -.01 1669.3 111.4 -107.3
78.50 43.16 -43.30 -.13 1667.9 106.1 -107.7
79.00 41.29 -42.40 -1.10 1666.6 100.1 -108.2
79.50 38.34 -40.70 -2,35 1665.3 93.3 -108.5
80.00 36,44 -39.90 -3,45 1663.9 85.6 -108.8
80.50 36.11 -38.40 -2*28 1662.5 77.1 -109.0
81.00 36,82 -37.50 -,67 1661.2 68,1 -109.2
81.50 36.46 -36.50 -03 1659.8 58.7 -109.2
82*00 36*08 -35.80 0.28 1658.4 49.5 -109.2
82.50 35.69 -35.30 0.39 1657.0 40.8 -109.1
83.00 36.34 -35.10 1.24 1655.6 32.8 -108.9
83.50 35.92 -35.20 0.72 1654.2 25.6 -108,7
84.00 35.47 -35,30 n-17 17* 19 -106e4
84.50 37.14 -36.00 1.14 1651.4 13.9 -108.0
85.00 37.73 -36.40 1.33 1649.9 9.1 -107.6
85*50 38.84 -37.30 1.54 1648.5 4.8 -107,2
86,00 38.88 -37.70 1.18 1647.1 1.1 -106.8
86.50 39.96 -38.50 1.46 1645.6 357.8 -106.4
87.00 40.49 -39.00 1.49 1644.2 354.9 -105.9
87.50 41.55 -39.40 2.15 1642.7 352.2 -105.4
88.00 44,71 -39.50 5.21 1641.2 349*8 -104,9
88.50 45.74 -39.50 6.24 1639.8 347.6 -104.5
89.00 42.51 -39.10 3.41 1638.3 345.6 -104.0
89.50 38.74 -38.50 0.24 1636.8 343.7 -103.4
90*00 36.02 -37.60 -1.57 1635.3 341.9 -102.9
90.50 34.35 -36.70 -2,34 1633.9 340.3 -102.4
91*00 32.67 -35.10 -2.42 1632.4 338.7 -101.9
91.50 31.51 -33.40 -1.88 1630.9 337.3 -101.4
92*00 30.34 -31.90 -1.55 1629.4 335.9 -100.8
92.50 28.09 -30.30 -2.20 1627.9 334.5 -100.3
93.00 26.90 -28.50 -1.59 1626.4 333.3 -99.8
93.50 26.23 -27.00 -.76 1624.9 332.0 -99.2
94.00 24.49 -25,00 -.50 1623.4 330.9 -98.7
94.50 23*27 -23.50 -.22 1621.9 329.7 -98.1
95*00 21.51 -22,60 -1.08 1620.4 328.6 -97.6
95.50 19,75 -20,00 -.24 1618.9 327.6 -97.0
96.00 17.44 -18.10 -.65 1617.4 326.5 -96.5
96.50 15.13 -15.30 -. 16 1615.9 325.5 -95.9
97.00 12.81 -13.30 -.48 1614.4 324.5 -95.4
97.50 11.01 -10.00 1.01 1612.9 323.6 -94.8
98.00 9.21 -4.30 4.91 1611.4 322.6 -94.2
98.50 7.92 -4.30 3.62 1609.9 321.7 -93.7
99.00 6.64 -4.30 2.34 1608.5 320.8 -93.1
99.50 4.81 -4.30 0.51 1607.0 319.9 -92.5
40400.00 2.45 -4.30 -1.84 1605.5 319.1 -92.0
00.50" 1.15 -4.30 -3.14 1604.0 318.2 -91.4
01.00 -0.16 -4.30 -4.45 1602.5 317.4 -90.8
01,50 1.71 -4.30 -2.58 1601.1 316.5 -90.2
02.00 4.10 -4.20 -.09 1599.6 315.7 -89.7
02*50 4.90 -4.20 0.70 1598.2 314.9 -89.1
03.00 4.63 -4.20 0.43 1596.7 314.1 -88.5
03.50 6.48 -4.20 2.28 1595.3 313.3 -87.9
04.00 7.27 -4.10 3.17 1593.8 312.5 -87.3
04.50 6.99 -4.10 2.89 1592.4 311.7 -86.7
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Table 4 (Cont.)
T a-a 0  60
MJD -10 107 -107a log p log pS ("K) (kin) (deg) (deg)
40405.00 6.71 -4.10 2.61 -17.98 -18.25 1056 1591.0 311.0 -86.2
05.50 4.84 -4,08 0.76 -18.52 .79 824 1589.6 310.2 -85.6
06.00 4.02 -4.06 -.03 1588.2 309.4 -85.0
06,50 4.26 -4.03 0.23 -19.04 -19.31 743 1586,8 308.7 -84.4
07.00 3.97 -4.01 -.03 1585.4 307.9 -83.8
07.50 3.15 -3.98 -. 82 1584.0 307.2 -83.2
08.00 3.92 -3.96 -.03 1582.7 306.5 -82.6
08,50 4.69 -3.94 0.75 -18.53 -18,81 822 1581.3 305.7 -82.0
09.00 3.86 -3.92 -. 05 1580.0 305.0 -81.4
09.50 3,04 -3.89 -. 84 1578.7 304.3 -80.8
10,00 2.21 -3.87 -1.65 1577.4 303.6 -80.2
40411.00 4.09 -3.82 0.27 -18.98 -19.26 746 1574.8 302.2 -78.9
12.00 4.55 -3.77 0.78 .52 -18.81 832 1572.3 300.8 -77.7
13.00 4.84 -3.72 1,12 .37 .66 902 1569.8 299.4 -76.5
14.00 4,71 -3.66 1.05 .40 .69 890 1567.4 298.0 -75.2
15.00 3.75 -3.61 0.14 -19.28 -19.57 750 1565.0 296,6 -74.0
16.00 3.57 -3.56 0.01 -20.43 -20.72 751 1562.8 295.3 -72.7
17.00 3.76 -3.50 0.26 -19.02 -19.32 752 1560.5 294.0 -71.5
18.00 3.79 -3,44 0.35 -18.90 .20 754 1558.4 292.6 -70.2
19.00 3.54 -3.38 0.16 -19.24 .55 756 1556.3 291.3 -69.0
20,00 3.66 -3.33 0.33 -18,94 .25 758 1554.2 290.0 -67.7
21.00 3.37 -3,27 0.10 -19.46 .78 760 1552.3 288.7 -66.4
22.00 3,32 -3.20 0.12 .39 .70 76i 1550.4 287.4 -65,1
23,00 2.59 -3.14 -. 54 1548.5 286.1 -63.8
24,00 2.77 -3.06 -. 28 1546.7 284.8 -62.5
25.00 3.07 -3,00 0.07 -19.63 -19,94 764 1545.0 283,6 -61.2
26.00 2.55 -2.92 -,36 1543.3 282.3 -59.9
27.00 2.29 -2.85 -. 55 1541.6 281.0 -58.6
28,00 4,01 -2.78 1.23 -18.39 -18.71 925 1540.1 279.8 -57.2
29.00 6.24 -2.70 3.54 -17.92 .24 1159 1538.5 278.5 -55.9
30.00 3,29 -2.62 0.67 -18.64 .97 767 1537.1 277.3 -54.6
31.00 2.19 -2.54 -. 34 1535.7 276.0 -53.2
32.00 1.61 -2.46 -.84 1534.3 274.8 -51.9
33.00 1.82 -2.38 -. 55 1533.0 273.6 -50.5
34.00 2,42 -2,30 0.12 -19.40 -19,73 772 1531.7 272.3 -49.2
35.00 2.48 -2.22 0.26 .06 .40 760 1530.5 271.1 -47.8
36.00 3.07 -2.14 0.93 -18.51 -18.84 889 1529.3 269.9 -46.4
37.00 3,65 -2,08 1.57 .28 .61 1000 1528.1 268.7 -45.0
38.00 3.70 -2.00 1.70 .25 .57 1018 1527.0 267.5 -43.6
39.00 3.36 -1.94 1.42 .33 .66 981 1526.0 266.3 -42.3
40.00 3.41 -1.86 1,55 .29 .63 999 1524.9 265.1 -40.8
41.00 3.06 -1.80 1.26 .38 .72 959 1524.0 263.9 -39.4
42.00 3.11 -1,74 1.37 .34 .68 978 1523.0 262.7 -38.0
43.00 2.90 -1.68 1.22 .39 .74 956 1522.1 261.5 -36.6
44.00 2.70 -1.62 1.08 .45 .80 931 1521.2 260.3 -35.2
45.00 2.50 -1.56 0.94 .51 .86 904 1520.4 259.1 -33.8
46.00 2,43 -1.50 0.93 .51 .86 904 1519.6 257.9 -32,3
47.00 2.25 -1.46 0.79 .59 .93 866 1518.8 256.8 -30.9
48.00 2,20 -1.41 0.79 .60 .93 869 1518.0 255.6 -29.4
49.00 2,29 -1.36 0.93 .e54 .86 911 1517.3 254.4 -28.0
50,00 2.26 -1.33 0.93 .54 .86 911 1516.6 253.2 -26.5
51.00 2.38 -1.30 1.08 .47 .80 944 1515.9 252.1 -25.1
52.00 2.50 -1.26 1.24 .41 .74 973 1515.2 250.9 -23.6
53.00 2.51 -1.24 1.27 .40 .73 979 1514.6 249.8 -22,1
54.00 2.40 -1,20 1,20 .42 .75 970 1513.9 248.6 -20.7
55.00 2.17 -1.19 0.98 .52 .84 930 1513.3 247.4 -19,2
56.00 1,82 -1,18 0.64 .69 -19.03 793 1512.7 246.3 -17.7
57.00 1.23 -1.16 0.07 -19,64 .99 793 1512.1 245.1 -16.2
58.00 2.24 -1.16 1.08 -18.45 -18.80 948 1511.5 244.0 -14.7
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Table 4 (Cont.)
TT z a -a 0  6 -0
MJD -107 107 Pr -10 7 a log p log ps (°K) (lan) (deg) (deg)
40459,00 3,14 -1.16 1.98 -18019 -18.54 1078 151009 242.8 -13.2
60.00 3o67 -1.16 2.51 .07 .44 1138 1510.3 241.7 -11.7
61.00 3.02 -1.17 1.85 .21 .57 1066 1509.7 240.5 -10.2
62.00 1.60 -1.18 0.42 .85 -19.22 793 1509.1 239.4 -8.7
63.00 1.80 -1.20 0.60 *70 0C6 793 1508.5 238.2 -7.2
64.00 2.01 -1.22 0.79 .58 -18.94 877 1508.0 237.1 -5.7
65,00 2.26 -1.24 1,02 .47 .83 935 1507.3 235.9 -4.1
40466.00 2.93 -1.26 1.67 1506.7 234.8 -2.6
67.00 3.75 -1.28 2.47 1506.1 233.7 -1.1
68.00 4.35 -1.32 3.03 1505.4 232.5 0.4
40468.50 3.94 -1.80 2.14 1504,7 231.9 1.2
69.00 4.78 -2.10 2.68 1504.4 231.4 2.0
69.50 5.10 -3.20 1.90 1504.2 230.8 2.7
70.00 6.48 -4.30 2.18 1503.9 230.2 3.5
70.50 ,81 -520 1,6 1503.6 22. 4,3
71.00 7.14 -5.90 1.24 1503.4 229.1 5.0
71.50 7.48 -7.00 0.48 1503.1 228.5 5.8
72.00 8.35 -8,90 -. 54 1502.8 227.9 6.6
72.50 9.76 -9.30 0.46 1502.4 227.4 7.3
73.00 10.11 -9,90 0.21 1502.1 226.8 8.1
73.50 11.53 -11,00 0.53 1501.8 226.2 8.9
74.00 12.42 -11.80 0.62 1501.4 225.7 9.6
74.50 13.85 -12.70 1.15 1501.1 225.1 10.4
75.00 13.69 -13.30 0.39 1500.7 224.5 11.2
75.50 14.59 -13.70 0.89 1500.4 223.9 12.0
76.00 14.44 -14.20 0.24 1500.0 223.4 12.7
76.50 14.82 -14.20 0.62 1499.6 222.8 13.5
77.00 15.74 -14.40 1.34 1499.2 222.2 14.3
77.50 15.07 -14.10 0.97 1498.8 221.7 15.0
78.00 15.47 -14.00 1.47 1498.4 221.1 15.8
78.50 14.27 -13.50 0.77 1497.9 220.5 16.6
79.00 14.15 -13.20 0.95 1497.5 219.9 17.4
79.50 14.02 -12.60 1.42 1497.0 219.4 18.1
80000 14.43 -12.30 2.13 1496.6 218.8 18.9
80.50 13.25 -12.00 1.25 1496.1 218.2 19.7
81.00 12.61 -11.80 0,81 1495.6 217.6 20.5
81.50 12.49 -11.80 0.69 1495.2 217.1 21.2
82.00 12.39 -11.70 0,69 1494.7 216.5 22.0
82.50 12.28 -12.10 0.18 1494.2 215.9 22.8
83.00 12.18 -12.40 -21 1493.6 215.3 23.6
83.50 12.61 -13.20 -. 58 1493.1 214.8 24.3
84.00 14.63 -13.90 0.73 1492.6 214.2 25.1
84.50 15.59 -15.00 0.59 1492.0 213.6 25.9
85.00 17.09 -16.20 0,89 1491.5 213.0 26.7
85.50 18.06 -17.30 0.76 1490.9 212.4 27.5
86.00 20909 -18.90 1.19 1490.3 211.9 28.2
86.50 21.59 -20.50 1.09 1489.8 211.3 29.0
87.00 22.57 -21.80 0.77 1489.2 210.7 29.8
87.50 24.61 -23.30 1.31 1488.6 210.1 30.6
88.00 25.06 -24.50 0.56 1488.0 209.5 31.3
88.50 26.04 -25.50 0.54 1487.3 208.9 32.1
89.00 27,02 -26,60 0.42 1486.7 208.3 32.9
89.50 27.47 -27.40 0.07 1486.1 207.8 33.7
90.00 28.46 -27.90 0.56 1485.4 207.2 34.5
90.50 28.92 -28.50 0.42 1484.7 206.6 35.2
91000 28.32 -28.30 0.02 1484.1 206.0 36.0
91.50 28.25 -28.20 0.05 1483.4 205.4 36.8
92.00 28.18 -27.90 0.28 1482.7 204.8 37.6
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Table 4 (Cont.)
ST z a -a 0  6 -
MJD -10 P 107 r -10 Pa log p log ps (°K) (kin) (deg) (deg)
40492.50 29.17 -27.40 1.77 1482.0 204,2 38.3
93.00 29.63 -27.00 2,63 1481.3 203,6 39.1
93.50 30.09 -26,20 3.89 1480.5' 203.0 39,
94.00 30.03 -25.70 4,33 1479.8 202.4 40.1
94.50 27.31 -24b0 2.51 1479.0 201.8 41.4
95.00 25.66 -24.60 1,06 147b63 201.2 42.1
95.50 21.89 -24.20 -2.30 1477.5 200.6 43.0
96.00 22.35 -24,00 -1.64 1476.7 200.0 43.6
96.50 23.88 -24,20 -,31 1475.9 199.4 44.6
97.00 24.87 -24.30 0.57 1475.1 198.8 45.3
91.50 e5.87 -25.00, 0.87 1474.3 198.2 46.1
96.00 26.34 -25.50 0.84 1473.5 197.6 46.9
98.50 26.80 -26.80 0.00 1472.7 197.0 47.7
99.00 28.33 -27.60 0.73 1471.8 196.4 48,4
99.50 29.32 -29,10 0,22 1471.0 195.7 49.2
40500.00 30.32 -31.40 -1.07 1470.1 195.1 50.0
0u.50 32,37 -32,10 0,27 1469.2 194.5 50.8
01.00 33.36 -33.60 -.23 1468.3 193.9 i.5b
01.50 35.41 -35.40 0.01 1467.4 193.3 52.3
0.00 36.40 -36,80 -,39 1466.5 192.6 53.1
02.50 38,45 -38,10 0.35 1465.6 192,0 53.9
03.00 39.97 -39.50 0.47 1464.7 191.4 54.6
03.50 40.43 -40.40 0,03 1463.7 190.7 55.4
04.00 41,95 -41,40 0,55 1462.8 190.1 56.2
04.50 43.46 -41.90 1.56 1461,8 189.5 56.9
05.00 43.91 -42.40 1.51 1460.8 188.8 57.7
05.50 44.37 -42.50 1.87 1459,9 188.2 58.5
06.00 43.23 -42.30 0.93 1458.9 187.5 59.2
06.50 42.62 -42,00 0,62 1457.8 1d6.9 60.0
07.00 42.54 -41.40 1.14 1456.8 186.2 60.6
07,50 42.46 -40,70 1.76 1455.8 165.5 61.5
08,00 40,78 -40,00 0.78 1454.7 184.9 62.3
08.50 39.64 -38,80 0.864 1453,7 184,2 63.1
09.00 39.55 -38.50 1.05 1452.6 183.5 63.8
09.50 38.92 -37.60 1.32 1451.5 182,9 64.6
10.00 37.77 -37,30 0.47 1450.4 182.2 65.4
10.50 37.14 -36,90 0.24 1449.3 181.5 66.1
11.00 37,57 -36,80 0,77 1448.2 180.8 66.9
11.50 37.47 -36,60 0.87 1447.1 180.1 67.7
12.00 37.37 -37.20 0.17 1446.0 179.4 68.4
12.50 38.32 -37.60 0,72 1444.8 178.7 69.2
13.00 39.27 -38.50 0.77 1443.7 178.0 69.9
13.50 40.21 -39.40 0.81 1442.5 177.3 70.7
14.00 40,62 -40.80 -. 17 1441.3 176.5 71.4
14.50 42.62 -41.80 0.82 1440.1 175.8 72.2
15.00 43.55 -43.70 -. 14 1438.9 175.1 73.0
15.50 45.54 -45,00 0.54 1437.7 174.3 73.7
16.00 47.00 -46.90 0.10 1436.5 173.6 14.5
16.50 49.51 -48.30 1.21 1435.2 172.8 75,2
17.00 51.49 -49.80 1,69 1434.0 172.0 76.0
17.50 51.87 -51,00 0.87 1432.7 171.2 76.7
18.00 52.26 -52.20 0.06 1431.4 170.4 77.5
18.50 53.17 -52.90 0.27 143U.2 169.6 18.2
19.00 54.07 -53.60 0.47 1428.9 168.8 78.9
19.50 55.50 -54.00 1.50 1421.6 168.0 79.7
20,00 57,98 -53.90 4.08 1426.2 167.1 60.4
20.50 57.81 -53,60 4.21 1424.9 166.2 61.2
21.00 56.58 -53.30 3.28 1423.6 165.4 61.9
21.50 56.41 -52.40 4.01 1422.2 164.5 62.6
22.00 55,17 -51.90 3,27 1420.8 163.5 03.4
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Table 4 (Cont.)
T z a-a 0  -
MJD -107 107 r - 1 0 7 a log p log ps ("K) (km) (deg) (deg)
40522.50 53.93 -50.80 3.13 1419.5. 162.6 34.1
23.00 53,21 -50.10 3.11 1418.1 161.6 84.8
23.50 52,48 -48.80 3.68 1416.7 160,7 85.6
24.00 51,76 -48,30 3,46 1415.3 159.6 86.3
24.50 51.02 -47.60 3.42 1413.9 158.6 87.0
25.00 50.81 -46.90 3.91 1412.4 157.5 87.7
25.50 49,01 -46.60 2.41 1411.0 156.4 88.5
26,00 48.26 -46,30 1.96 1409.5 155.3 89.2
26.50 48.03 -46.40 1,63 1408.1 154.1 89.9
27.00 48.33 -46.60 1.73 1406.6 152.8 90.6
27.50 48,00 -47.30 0.70 "1405.1 151.5 91.3
28d00 48.21 -47.80 0.41 1403.6 150.2 92.0
28.50 48.43 -49.00 -. 56 1402.2 148.8 92.7
29.00 49.17 -49.90 -.72 1400.7 147.3 93.4
29.50 52,56 -51,20 1.36 1399.3 145.7 94.1
30.00 53.31 -52.40 0.91 1397.8 144.0 94.8
30.50 55.11 -53.80 1.31 1396.3 142.2 95.5
31.00 55.85 -55.00 0.85 1394.8 140.2 96.2
i1.DU >rO65 -56,3U 1,35 1393.3 138.2 96.8
32,00 58.91 -57.20 1.71 1391.8 135.9 97.5
32.50 60.70 -58.10 2.60 1390.3 133.4 98.1
33.00 61,42 -58.80 2.62 1388.8 130.7 98.8
33.50 61.60 -59.30 2,30 1387.2 127.7 99.4
34.00 62.30 -59.4u 2.90 1385.7 124.3 100.0
34.50 62.98 -59.40 3.58 1384.1 120.6 100.6
35,00 62.60 -58.90 3,70 1382.6 116.4 101.2
35.50 62.73 -58.30 4.43 1381.0 111.6 101.7
36.00 62.31 -57.50 4.81 1379.5 106.2 102.2
36.50 57.12 -56.50 0,62 1377.9 100.1 102.7
37.00 56.14 -55.40 0.74 1376.3 93.3 103.1
37.50 55.14 -53.80 1.34 1374.8 85.8 103.4
38.00 54.64 -53.00 1.64 1373.2 77.6 103.7
38.50 54.11 -51,70 2.41 1371.6 69.1 103.9
39.00 54.09 -50.80 3.29 1370.0 60.4 104.1
39.50 51.93 -49,80 2,13 1368.4 51.9 104.1
40,00 51.86 -48.90 2.96 1366.8 43.9 104.1
40.50 50.69 -48.20 2.49 1365.2 36.6 104.0
41.00 50,03 -47.80 2.23 1363.6 29.9 103.8
41.50 50.38 -47.50 2.88 1362.0 24.0 103.6
42.00 49.65 -47.50 2.15 1360.4 18.7 103.3
42.50 49.93 -47.70 2.23 1358.8 14.1 103.1
43,00 50.71 -48.00 2.71 1357.2 10.0 102.8
43.50 50.92 -48.50 2.42 1355.6 6.3 102.4
44.00 51.61 -48.90 2.71 1354.0 3.1 102.1
44.50 52.80 -49.50 3.30 1352.4 0.1 101.7
45.00 53.93 -50,00 3.93 1350.8 357.4 101.3
45.50 53.97 -50.60 3,37 1349.2 355.0 101.0
46.00 54.49 -51,00 3.49 1347.6 352.7 100.6
46.50 54.96 -51.30 3.66 1346.0 350.7 100.2
47.00 54.86 -51.40 3.46 1344.4 348.7 99.7
47.50 55,76 -51.40 4.36 1342.8 346.9 99.3
48.00 55.55 -50,90 4.65 1341.2 345.2 98.9
48.50 55.82 -50.20 5.62 1339.6 343.6 98.5
49.00 53.92 -49.50 4.42 1336.0 342.1 98.0
49.50 53.02 -48.30 4.72 1336.4 340.7 97.6
50.00 51.53 -47.20 4,33 1334.8 339.3 97.2
50.50 49,99 -45.50 4.49 1333.2 338.0 96.7
51.00 48.38 -44.00 4.38 1331.7 336,7 96.3
51.50 46.71 -42.10 4.61 1330.1 335.5 95.8
52.00 45.51 -40.30 5.21 1328.5 334.3 95.4
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Table 4 (Cont.)
T a-a 0  6-6
MJD -10 107Pr - 10 7 P log p log ps ("K) (kin) (deg) (deg)
40552.50 44.24 -38.50 5,74 1327.0 333.1 94.9
53.00 41.85 -36.30 5.55 1325.4 332.0 94.4
53.50 38.86 -34.50 4.36 1323.9 330.9 94.0
54,00 35,81 -32.10 3,71 1322.3 329,.9 93.5
54.50 33.74 -30.00 3.74 1320.8 328.8 93.0
55.00 32.12 -27.90 4.22 1319.3 327.8 92.6
55.50 29,37 -25,30 4,07 1317.8 326.8 92.1
56.00 27.08 -23.20 3.88 1316.3 325.9 91.6
56.50 23.66 -20,00 3.66 1314.8 324.9 91.1
57.00 21.21 -16.80 4.41 1313.3 324.0 90.7
40558.00 9.97 -5.22 4,75 1310.3 322.2 89.7
40560.00 9.37 -5.14 4.23 -17.71 -17.87 953 1304.6 318.6 87.7
62.00 8.93 -5.04 3.89 .75 .92 934 1299.0 315.3 85.8
64.00 8.61 -4,94 3.67 .78 .96 920 1293.6 312.0 83.7
66.00 8.14 -4.84 3,30 .83 -18.02 899 1288.2 308.8 81.7
68.00 7.86 -4,72 3.14 .86 .05 889 1283.0 305,7 79.6
70,00 7.67 -4.61 3.06 .87 .07 885 1278.0 302.7 77.4
72,00 8.13 -4.48 3.65 .80 .01 922 1273.1 299.7 75.3
74.00 8.37 -4.36 4.01 .77 -17.98 943 1268.5 296.8 73.1
76.00 8,69 -4,24 4,45 .73 .94 969 1264.0 293.8 70.9
78,00 8,54 -4.11 4.43 .74 .96 973 1259.7 290.9 68.6
80,00 8,05 -3.99 4.06 .78 -18,00 957 1255.6 288.1 66.3
82.00 7.20 -3.87 3,33 .87 .10 917 1251.7 285.2 64.0
84,00 7,00 -3075 3.25 .88 .12 915 1248.1 282.4 61.6
86,00 6,87 -3,64 3.23 .89 .13 917 1244.7 279.6 59.2
88,00 6.98. -3.52 3.46 .87 .11 938 1241.6 276.8 56,8
90.00 7,02 -3.42 3.60 .85 .10 951 1238.7 274.0 54.3
92.00 6.00 -3.31 2.69 .98 .24 891 1236.1 271.3 51.8
40593.00 4.96 -3.26 1.70 -18.18 -18.44 792 1235.1 269.9 50.5
94.00 5,20 -3,21 1,99 .11 .38 831 1233,8 268.5 49.2
95,00 5.01 -3.16 1.85 .14 .41 818 1232.6 267.1 48.0
96.00 4.91 -3,12 1,79 .16 .43 813 1231.5 265.8 46.7
97,00 4.51 -3,08 1.43 .26 .53 725 1230.3 264,4 45,4
98,00 4.46 -3.04 1.42 .26 .53 737 1229.2 263.1 44.1
99.00 4.23 -2.99 1.24 .33 .59 729 1228.2 261.7 42.7
40600,00 6.58 -2.95 3.63 -17.86 .12 982 1227.2 260,4 41.4
01.00 7.70 -2.92 4.78 .74 .01 1054 1226.2 259.0 .40.1
02.00 7.85 -2.88 4,97 .73 -17.99 1069 1225.2 257.7 38.7
03.00 6.88 -2.86 4.02 .82 -180C8 1019 1224.3 256.3 37.4
04.00 6.25 -2.83 3.42 .89 .16 982 1223.4 255.0 36.0
05,00 5,43 -2,81 2,62 -18.01 .27 924 1222.5 253.7 34.6
06.00 5,20 -2,79 2.41 .04 .31 908 1221.6 252.4 33.3
07.00 5,18 -2.77 2.41 .04 .31 911 1220.8 251.0 31.9
08.00 4.29 -2.76 1.53 .24 51 807 1219.9 249.7 30.5
09.00 4.92 -2.75 2.17 .09 .36 892 1219.1 248.4 29.1
40618.00 8,74 -8.50 0.24 1212.0 236.7 16.2
19.00 12.62 -11.40 1,22 1211.2 235.4 14.7
20,00 17.33 -13.60 3.73 1210.4 234.1 13.2
21.00 18,25 -15,30 2.95 1209.6 232.8 11.8
22.00 17.49 -16.30 1.19 1208.8 231.6 10.3
23.00 16.51 -16.70 -. 18 1208.0 230.3 8.8
24,00 16,07 -16,60 -,52 1207.1 229.0 7.3
25.00 16.71 -16.30 0.41 1206.3 227.8 5.8
26,00 17.11 -15.90 1,21 1205.4 226,5 4.3
27.00 17.80 -15.90 1.90 1204.5 225.2 2.8
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Table 4 (Cont.)
T a -a 6 -6
MJD -107 10 Pr - 1 0 Pa log p log ps (°K) (km) (deg) (deg)
40628,00 18.37 -16.50 1.87 1203.6 224.0 1.3
29.00 19.22 -17070 1.52 1202.6 222.7 -0.3
30.00 20.61 -19.50 1.11 1201.7 221.4 -1.8
31.00 22.53 -22.10 0.43 1200.7 220.2 -3.3
32,00 25,79 -24.90 0,89 1199.7 218.9 -4.8
33.00 31.15 -27,00 4.15 1198.6 217.7 -6.4
34.00 33.88 -30.20 3.68 1197.5 216.4 -7.9
35.00 34.64 -32.10 2.54 1196.4 215.2 -9.5
36.00 33,96 -33.20 0.76 1195.3 213,9 -11.0
37.00 33.14 -33.60 -.45 1194.1 212.7 -12.6
38.00 33.63 -33.30 0.33 1192.9 211.4 -14.1
39.00 33.19 -32.40 0.79 1191.6 210.2 -15.7
40.00 33.26 -31.40 1.86 1190.4 208.9 -17.2
41,00 30.30 -30.50 -. 19 1189.0 207.7 -18.8
42.00 31.27 -30.20 1.07 1187.7 206.4 -20.4
43.00 32.10 -30.60 1.50 1186.3 205.2 -21.9
44.00 33.03 -31.80 1.23 1184.8 203.9 -23.5
45.00 34.73 -33.90 0.83 1183.3 202.7 -25.1
46;00 3773 -36.6 1.13 111.1196 1-6i. 11
47,00 40.82 -39.70 1.12 1180.2 200.2 -28.2
48.00 44.16 -42.90 1.26 1178.5 198.9 -29.8
49000 46.80 -45.80 1,00 1176.8 197.6 -31.4
50,00 51.51 -48.00 3.51 1175.1 196.4 -32.9
51.00 53,03 -49.30 3.73 1173.3 195.1 -34.5
52.00 52,28 -49.70 2,58 1171.5 193,8 -36.1
40653.00 52.33 -48.80 3.53 1169.6 192.5 -37.7
53.50 53.47 -48.00 5,47 1168.6 191.9 -38.5
54.00 55.16 -47.80 7.36 1167.7 191.3 -39.3
54.50 50.56 -46.90 3.66 1166.7 190.6 -40.1
55.00 49.14 -46.50 2.64 1165.7 190.0 -40.8
55.50 47.74 -45.80 1.94 1164.7 189.3 -41.6
56.00 45.84 -45.40 0,44 1163.7 188.7 -42.4
56.50 46.58 -45,10 1.48 1162.6 188.0 -43.2
57.00 47.35 -44.70 2.65 1161.6 187.4 -44.0
57.50 46.55 -44.70 1.85 1160.6 186.7 -44.8
58.00 46.83 -44.70 2o13 1159.5 186.1 -45.6
58.50 46.60 -45,00 1.60 1158.4 185.4 -46.4
59.00 47.43 -45.60 1.83 1157.4 184.8 -47.2
59.50 48.29 -46.50 1.79 1156.3 184.1 -48.0
60.00 48.10 -47.30 0.80 1155.2 183.4 -48.8
60.50 48.98 -48.50 0.48 1154.1 182.8 -49.6
61.00 49.35 -49.70 -. 34 1152.9 182.1 -50.3
61.50 49.73 -51.10 -1.36 1151.8 181.4 -51.1
62.00 51.18 -52060 -1.41 1150.7 180.7 -51.9
62.50 53.16 -54.20 -1.03 1149.5 180.0 -52.7
63.00 55.67 -55.60 0.07 1148.3 179.4 -53.5
63.50 56.62 -57.30 -. 67 1147.2 178.7 -54.3
64.00 59.16 -58050 0.66 1146.0 178.0 -55.1
64.50 60.65 -59.80 0,85 1144.8 177.3 -55.9
65o00 61.62 -60.80 0.82 1143.6 176.6 -56.7
65.50 63.13 -61.70 1.43 1142.4 175.9 -57.5
66.00 65.16 -62.40 2.76 1141.1 175.2 -58.2
66.50 65.10 -63,00 2.10 1139.9 174.4 -59.0
67.00 66.10 -63.10 3.00 1138.7 173.7 -59.8
67.50 66.04 -63.10 2.94 1137.4 173.0 -60.6
68.00 66.52 -62.90 3.62 1136.1 172.3 -61.4
68.50 66.47 -62.40 4.07 1134.9 171.5 -62.2
69.00 65.90 -61.90 4.00 1133.6 170.8 -63.0
69.50 64.80 -61.20 3.60 1132.3 170.0 -63.7
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Table 4 (Cont.)
T z a -aO 6 
-
86
MJD - 1 10 -10a log p log p (0K) (kin) (deg) (deg)
40670,00 64.75 -60.50 4.25 1131.0 169.2 -64.5
70.50 63,66 -59.70 3.96 1129.7 168.5 -65.3
71.00 63.61 -58.90 4.71 1128.4 167.7 -66*1
71,50 63.03 -57.90 5,13 1127.0 166.9 -66.9
72.00 62.97 -57.40 5,57 1125.7 166.1 -67.7
72.50 62o39 -56,80 5.59 1124.4 165.3 -68.4
73.00 61.27 -56.70 4,57 1123.0 164.4 -69.2
73.50 60.68 -56.10 4.58 1121.6 163.6 -70.0
74.00 60,07 -56.20 3.87 1120.3 162.7 -70.8
74.50 59.99 -56.50 3.49 1118.9 161.9 -71.5
75.00 59.89 -56.70 3.19 1117.5 161.0 -72.3
75.50 59.79 -57.60 2,19 1116.1 160.1 -73.1
76.00 60.20 -58.00 2.20 1114.7 159.1 -73.9
76.50 62.18 -59.40 2,78 1113.3 158.2 -74.6
77.00 63.09 -60.00 3.09 1111.9 157.2 -75.4
77.50 64.00 -61.50 2.50 1110.5 156.2 -76.2
78.00 64.89 -62.40 2.49 1109.0 155.2 -77.0
78.50 65,76 -63.80 1.96 1107.6 154.1 -77.7
79.00 67,15 -64.90 2.25 1106.1 153.0 -78.5
79.50 68.52 -66.10 2.42 1104.7 151.9 -79.2
80.00 69.35 -67.10 2.25 1103.2 150.7 -80.0
80.50 71.21 -68.20 3.01 1101.8 149.5 -80.8
81.00 72.53 -68.70 3.83 1100.3 148.2 -81.5
81.50 74,36 -69.50 4,86 1098.8 146.9 -82.3
82.00 76.16 -6960 6.56 1097.3 145.5 -83.0
82.50 79,00 -69.90 9.10 1095.8 144.0 -83.8
83.00 78.14 -69.60 8.54 1094.3 142.5 -84.5
83.50 76.75 -69.10 7.65 1092.8 140.9 -85.2
84.00 76.37 -68.70 7,67 1091.3 139.1 -86.0
84.50 75.45 -67.80 7.65 108908 137.2 -86.7
85.00 75.56 -67.00 8.56 1088.3 135.2 -87.4
85.50 75.11 -66.00 9.11 1086.8 133.0 -88.1
86.00 74.64 -65.00 9.64 1085.3 130.7 -88.8
86.50 74.15 -63.90 10,25 1083.7 128.1 -89.5
87.00 74.15 -62.80 11.35 1082.2 125.2 -90.2
87.50 72.55 -61.30 11.25 1080.7 122.1 -90.9
88.00 71.45 -60,80 10.65 1079.1 118.6 -915
88.50 69,28 -59.50 9,78 1077.6 114.7 -92.1
89.00 68.64 -59.10 9,54 1076.0 110.3 -92.7
89.50 66.93 -58.30 8.63 1074.5 105.4 -93.3
90.00 65.18 -58.10. 7.08 1072.9 99.9 -93.8
90.50 64.46 -57.80 6.66 1071.3 93.7 -94.3
91000 64.22 -57.80 6.42 1069.8 86.9 -94.8
91.50 62.90 -57.90 5.00 1068.2 79.5 -95.1
92.00 62.59 -58.10 4.49 1066.7 71.6 -95.4
92.50 63.30 -58.50 4.80 1065.1 63.5 -95.6
93.00 63.97 -58.90 5.07 1063.5 55.3 -95.8
93.50 65.13 -59.50 5.63 1061.9 47,4 -95.8
94.00 66.25 -59.90 6.35 1060.4 40.0 -95.8
94.50 68.38 -60.50 7,88 1058.8 33.1 -95.8
95.00 68.37 -60.80 7.57 1057.2 26.9 -95.6
95.50 67.80 -61.30 6.50 1055.6 21.3 -95.5
96.00 69.29 -61.30 7.99 1054.1 16.4 -95.3
96.50 69.16 -61,50 7.66 1052.5 12.0 -95.0
97,00 69.52 -61.30 8,22 1050.9 8.0 -94.7
97.50 69.83 -61.00 8.83 1049.3 4.5 -94.5
98.00 74.81 -60.40 14.41 1047.8 1.3 -94.1
98.50 70.32 -59.40 10.92 1046.2 358.5 -93.8
99.00 68.41 -58.70 9.71 1044.6 355.9 -93.5
99.50 66,45 -57.10 9,35 1043.0 353.5 -93.1
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Table 4 (Cont.)
T z a-a 0  6 - 6
MJD -107 107 r - 10 7 a log p log ps (*K) (km) (deg) (deg)
40700,00 64.97 -56.10 8.87 1041.5 351.3 -92.8
00.50 63.97 -54.40 9.57 1039.9 349.2 -92.4
01.00 61.87 -53,00 8.87 1038.3 347.3 -92.0
01.50 59.72 -51,00 8.72 1036.8 345.6 -91.7
02.00 58.04 -49.40 8.64 1035.2 343.9 -91.3
02.50 56.84 -47.50 9.34 1033.6 342.3 -90.9
03.00 56.11 -45.40 10.71 1032.1 340.9 -90.5
03.50 54.28 -43.50 10.78 1030.5 339.4 -90.1
04.00 52.40 -41.40 11.00 1029.0 338.1 -89,7
04.50 49.95 -39.30 10.65 1027.4 336.8 -89.3
05.00 49.00 -37.30 11.70 1025.9 335.6 -88.9
05.50 46.96 -35,00 11.96 1024.4 334.4 -88.5
06.00 43.82 -33,00 10.82 1022.8 333.2 -88.1
06.50 40.62 -30.00 10.62 1021.3 332.1 -87.7
07,00 37.88 -28.10 9.78 1019.8 331.0 -87.3
07.50 35.61 -24.50 11.11 1018.3 330.0 -86.9
08.00 32.24 -20.00 12.24 1016.8 328.9 -86.4
4UIU9.UU 17.31 -5.96 11.35 1013.9 326.9 -85,6
40710.00 17.76 -5.91 11.85 -17.23 -17,42 1004 1010.9 325.1 -84.7
11.00 18.01 -5,85 12.16 .22 .42 1009 1007.9 323.2 -83.9
12.00 17.81 -5.79 12.02 .23 .43 1003 1005.0 321.5 -83.0
13.00 17.80 -5.73 12,07 .23 .43 1002 1002.1 319.8 -82.1
14,00 18,24 -5.67 12.57 .21 .42 1012 999.3 318.1 -81.3
15.00 18.50 -5.61 12.89 .20 .41 1017 996.5 316.5 -80.4
16.00 18.84 -5.54 13.30 .19 .40 1025 993.7 314,9 -79.5
17,00 19.12 -5.48 13.64 .18 .40 1031 991.0 313.3 -78.6
18.00 19,21 -5.42 13,79 .17 .40 1032 988,3 311.8 -77.7
19,00 19.39 -5,36 14.03 .17 .40 1034 985.6 310.3 -76.8
20.00 19.26 -5.29 13.97 .17 ,41 1031 983.0 308.8 -75.9
21,00 19.47 -5.23 14.24 .16 .41 1035 980.4 307.3 -74.9
22,00 19.91 -5,17 14.74 *15 .40 1045 977.8 305.9 -74,0
23.00 20.30 -5.12 15.18 .13 .39 1053 975.3 304.4 -73.1
24.00 20.26 -5,06 15.20 .14 .39 1.053 972.9 303.0 -72.1
25.00 20.32 -5.00 15.32 .14 .39 1057 970.4 301.5 -71.2
26,00 20.48 -4.94 15.54 .13 .39 1061 968.0 300.1 -70.2
27.00 20.34 -4.88 15.46 .13 .40 1059 965.7 298.7 -69.3
28.00 20.18 -4.82 15.36 .14 .41 1059 963.4 297.3 -68.3
29.00 20.12 -4.76 15.36 .14 *41 1060 961.1 295.9 -67.3
30.00 19.77 -4.70 15.07 .15 .43 1055 958.9 294.5 -66.4
31.00 19.41 -4,64 14.77 .16 .44 1050 956.7 293.1 -65.4
32.00 18.89 -4.58 14.31 .18 .46 1042 954.5 291.8 -64.4
33.00 19.01 -4.52 14.49 .17 .46 1048 952.4 290.4 -63.4
34.00 19.25 -4.46 14.79 .16 .46 1055 950.3 289.0 -62.4
35.00 19.99 -4.41 15.58 .14 .44 1072 948.2 287.7 -61.4
36.00 18.90 -4.31 14.59 .17 .47 1055 946.2 286.3 -60.4
37,00 18.46 -4.31 14.15 .19 .49 1048 944.3 284.9 -59.3
38.00 17.62 -4.26 13.36 .21 .52 1033 942.3 283.6 -58.3
39.00 17.17 -4.21 12.96 .23 .54 1027 940.4 282.2 -57.2
40.00 16.98 -4.17 12,81 .23 .55 1027 938.6 280.9 -56.2
40758.00 11.01 -3.85 7.16 -17.49 -17.88 931 910.6 256.7 -36,0
59.00 11.00 -3.87 7.13 .50 ,88 937 909.3 255.3 -34.8
60.00 10.66 -3,90 6.76 .52 .90 928 908.0 254.0 -33.6
61.00 10.62 -3.92 6.70 .53 .91 930 906.8 252.7 -32.4
62.00 10.63 -3.90 6.73 .53 .91 936 905.5 251.3 -31.1
63.00 10.83 -4,00 6,83 .52 .91 944 904.3 250.0 -29.9
64.00 11.09 -4,04 7,05 .50 .90 955 903.1 248.6 -28.7
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Table 4 (Cont.)
T z a r-a 60-6
MJD -107 107 - 10 7io log p log ps ('K) (kin) (deg) (deg)
40765.00 12,06 -4.08 7.98 -17.44 -17.85 993 90109 247.3 -27.4
66.00 12.69 -4.12 8.57 .42 .82 1019 900.7 246.0 -26.2
67.00 13.66 -4.16 9.50 .37 .77 1052 899.5 244.6 -24.9
68.00 15.34 -6.30 9.04 .39 .80 1041 898.3 243.3 -23.6
69,00 17.09 -10.63 6.46 .53 095 951 897.1 242.0 -22.3
70.00 20.34 -12.75 7.59 *46 .89 997 89509 240.6 -21.1
40771.00 23.14 -15.53 7.61 894.8 239.3 -19.8
72.00 23.68 -16.47 7.21 893.6 238.0 -18.5
40772.50 20.76 -17.50 3.26 893.1 237.3 -17.8
73.00 21,00 -18.70 2,30 892.4 236.6 -17.1
73.50 21.76 -20.00 1.76 891,7 236.0 -16.5
74.00 23.03 -21.30 1.73 89100 235.3 -15.8
74.50 24.81 -22.70 2.11 890.3 234.6 -15.2
75.00 26.07 -24.10 1.97 889.6 234.0 -14.5
75.50 26.28 -25,30 0,98 888.8 233.3 -13.8
76.00 34.83 -26.80 8.03 88801 232.7 -13.2
'76.50 39.72 -28.10 11.62 887.4 232.0 -12.5
77.00 40.43 -29.20 11.23 886.6 231.3 -11.9
77.50 39.06 -30.30 8.76 885.9 230.7 -11.2
78.00 36.63 -31.00 5.63 885.1 230.0 -10.5
78.50 35.24 -31.50 3,74 884.3 229.3 -9.8
79.00 35.94 -32.10 3.84 883.5 228.7 -9.2
79.50 36.62 -32040 4.22 882.7 228.0 -8.5
80000 36.26 -32.60 3.66 88109 227.3 -7.8
80.50 36.94 -32.50 4,44 88101 226.7 -7.1
81000 37.62 -32.50 5.12 880.3 226.0 -6.5
81.50 38.29 -32,30 5.99 879.5 225.4 -5.8
82.00 38.44 -32.10 6.34 878.7 224,7 -5.1
82.50 38.58 -31,70 6.88 877*8 224.0 -4.4
83.00 38.72 -31.70 7.02 877.0 223.4 -3.7
83.50 38.33 -31,70 6.63 876.2 222.7 -3.0
84.00 36.38 -31.80 4.58 875.3 222.0 -2.3
84.50 35.46 -32.20 3.26 874.4 221.4 -1.6
85.00 34.54 -32.30 2.24 873.5 220.7 -1.0
85050 34.67 -33.40 1.27 872.7 220.1 -0.3
86.00 33.74 -34.00 -.25 871.8 219.4 0.4
86.50 35.42 -35.80 -.37 870.9 218.7 1.1
87.00 36.58 -36.40 0.18 870.0 218.1 1.8
87.50 37.74 -38,00 -.25 869.0 217.4 2.5
88.00 38.89 -39040 -.50 868.1 216.7 3.2
88.50 45.77 -41.00 4.77 867.2 216.1 3.9
89.00 46.92 -42.70 4.22 866.2 215.4 4.6
89.50 47.02 -44.50 2.52 865.3 214.7 5.4
90,00 47.13 -45.80 1.33 864.3 214.1 6.1
40790.50 48.79 863.4 213.4 6.8
91000 49.93 862.4 212.8 7.5
91.50 55.76 861.4 212.1 8.2
92.00 64,72 860.4 211.4 8.9
92.50 63.77 859.4 210.8 9.6
93.00 58.66 858.4 210.1 10.3
93.50 56.67 857.4 209.4 11.1
94000 54.68 856.4 208.8 11.8
94.50 53.74 855.3 208.1 12.5
95.00 55.39 854.3 207.4 13.2
95.50 57.05 853.2 206.8 13.9
96.00 58.71 852.2 206.1 14.7
96.50 61.41 851.1 205.4 15.4
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Table 4 (Cont.)
T a -a 6 -60
MJD -107 107 Pr -10 7 a log p log ps (OK) (km) (deg) (deg)
40797.00 61.51 850.0 204.8 16.1
97.50 53.79 848.9 204.1 16,8
98.00 54.41 847.8 203.4 17.6
96850 53,99 846.7 202.8 18.3
99.00 54.61 845.6 202.1 19.0
99.50 54.19 844.5 201.4 19.8
40800.00 53.78 843.4 200.7 20.5
00.50 53.88 842.2 200.1 21.2
01.00 55.03 841.1 199.4 22.0
01.50 57.22 839.9 198.7 22.7
0.00 58.37 838.8 198.0 23.4
02.50 59.53 837.6 197.4 24.2
03.00 61.20 836.4 196.7 24.9
03.50 62.36 835.2 196.0 25.7
04.00 65.08 834.0 195.3 26.4
04.50 67.81 832.8 194.7 27.1
05.00 70.01 831.6 194.0 27.9
05.50 70.66 830.4 193.3 28.6
06.00 72.36 829.2 192.6 29.4
06.50 74.05 827.9 191.9 30.1
07.00 75.75 826.7 191.2 30.9
07.50 75.89 825.4 190.5 31.6
08.00 72.92 824.2 189.8 32.4
08.50 72.03 822.9 189.1 33.1
09.00 71.67 821.6 188.4 33.9
09.50 70.78 820.3 187.7 34.6
10,00 70.95 819.0 187.0 35.4
10.50 70.08 817.7 186.3 36.1
11.00 69.21 816.4 185.6 36.9
11.50 70.43 815.1 184.9 37.6
12.00 70.09 813.7 184.2 38.4
12.50 70,28 812.4 183.5 39.2
13.00 69.95 811.0 182.7 39.9
13.50 70.67 809.7 182.0 40.7
14.00 71.92 808.3 181.3 41.4
14.50 75.77 806.9 180.6 42.2
15.00 86.38 805.6 179.8 42.9
15.50 89.20 804.2 179.1 43.7
16,00 82.67 802.8 178.3 44.5
16.50 82.90 801.4 177.6 45.2
17.00 83.15 800.0 176.8 46.0
17,50 84.43 798.5 176.0 46.8
18.00 85.73 797*1 175.3 47.5
18.50 87.03 795.7 174.5 48.3
19.00 88,34 794*2 173.7 49.0
19.50 90.17 792.8 172.9 49.8
20.00 91.49 791.3 172.1 50.6
20.50 92,82 789.9 171.3 51.3
21.00 93.12 788.4 170.5 52.1
21.50 92.91 786.9 169.6 52.9
22.00 93.22 785.4 168.8 53.6
22.50 94.06 783.9 167.9 54.4
23.00 94.91 782.4 167.0 55.2
23.50 95.25 780.9 166.2 55.9
24,00 97.16 779.4 165,3 56.7
24,50 98.03 777.9 164.3 57.4
25.00 96.32 776.4 163.4 58.2
25.50 94.11 774.9 162.5 59.0
26,00 92.93 773.3 161.5 59.7
26.50 93,33 771.8 160.5 60.5
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Table 4 (Cont.)
6 10 6  z -a 6-6
MJD -106 106 r - 1 0 6 a log p log ps (K) (kin) (deg) (deg)
40827,00 9o37 770.3 159.4. 61.3
27,50 9.21 768.7 158,4 62.0
28.00 9.15 767.1 157.3 62.8
28.50 9.45 765.6 156.2 63.5
29.00 9.54 764.0 155.0 64.3
29.50 10.57 762.4 153.9 65.1
30.00 10.98 760*9 152.6 65.8
30.50 11.60 759.3 151.3 66.6
31.00 11.83 757.7 150.0 67.3
31.50 11.,85 756.1 148.6 68.1
32,00 11.96 754.5 147.1 68.8
32.50 11.70 752.9 145.6 69.6
33.00 11.75 751.3 143.9 70.3
33.50 11.80 749.7 142.2 71.0
34.00 12.07 746.8 140.3 71.8
34.50 12.12 747.3 138.3 72.5
35.00 12.09 745.7 136.2 73.2
35.50 12.05 744.2 133.9 73.9
36.00 11.93 742.6 131.4 74.6
36.50 11.96 741.0 128.6 75.3
37,00 11.90 739.5 125.6 76.0
37,50 11.74 737.9 122.3 76.7
38.00 11.69 736.2 118.7 77.3
38.50 11.48 734.6 114.6 77.9
39.00 11.54 733.0 110.1 78.5
39.50 11.56 731.4 105.0 19.1
40.00 11.62 729.7 99*4 79.6
40.50 11.64 728.1 93.3 80.1
41.00 11.92 726.4 86.5 80.5
41.50 12.20 724.8 79.3 80.8
42.00 12.89 723.1 71.8 81.1
42.50 13.43 721.5 64.1 81.3
43.00 13.76 719.8 56.5 81.4
43.50 13.78 718.1 49.1 81.5
44.00 12.97 716.5 42.2 81.5
44.50 12.79 714.8 35.8 81.4
45.00 11.98 713.1 30.0 81.3
45.50 11.84 711.4 24.8 81.1
46.00 11.85 709.8 20.0 81.0
46.50 12.17 708.1 15.8 80.7
47.00 12.33 706.4 12.0 80.5
47.50 12.43 704.7 8.5 80.2
48.00 12.74 703.1 5.4 79.9
48.50 12.88 701.4 2.6 79.6
49,00 13.38 699.7 360.0 79.3
49.50 13.62 698.1 357.6 79.0
40850.00 13.74 -6.54 7.20 -16.17 -16.30 1073 696.4 355.4 78.6
50.50 13.96 -6.41 7,55 .14 .28 1078 694.8 353.4 78.3
51.00 13.61 -6.27 7.34 .15 .30 1071 693.1 351.5 77.9
51.50 13.50 -6.12 7.38 ,15 .31 1066 691.5 349.7 77.6
52.00 13.49 -5.96 7.53 .15 .31 1064 689.9 348.0 77.2
52.50 13.58 -5.78 7,80 .13 .30 1065 688.2 346.4 76.9
53.00 13.55 -5.58 7.97 .12 .30 1064 686.6 344.9 76.5
53.50 13.51 -5.37 8,14 .11 .30 1063 685.0 343.5 76.1
54,00 13.51 -5.14 8.37 .10 .30 1064 683.4 342.2 75.8
54.50 13.55 -4.88 8.67 .08 .29 1066 681.8 340.9 75.4
55.00 13.74 -4.60 9.14 .06 .28 1069 680.3 339.6 75.0
55.50 13.86 -4.29 9.57 .04 .26 1071 67b.7 338.4 74.6
56.00 14.07 -3.95 10.12 .01 .24 1077 677.1 337.2 74.2
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Table 4 (Cont.)
T a -a 6 -60
MJD -106 106 P - 1 0 6 a log p log pS ("K) (kn) (deg) (deg)
40856.50 15.19 -3.52 11.67 -15.94 -16.18 1098 675.6 336.1 73.9
57.00 14.81 -3,00 11.81 .93 .18 1096 674.1 335.0 73.5
57.50 12,97 -2,00 10,97 .97 ,23 1077 672.6 334.0 73.1
58.00 9.93 -0.58 9.35 -16.05 ,32 1046 671.1 332.9 72.7
58.50 8.43 -0.57 7.86 .13 .40 1016 669.6 331.9 72.3
59.00 8.60 -0.56 8.04 .11 .40 1016 668.1 330.9 71.9
59.50 8.81 -0.55 8.26 .10 .39 1018 666.7 330.0 71.5
60,00 9.57 -0.55 9.02 .06 .36 1027 665.2 329.0 71.1
60.50 10.01 -0.55 9.46 .04 .35 1030 663.8 328.1 70.7
61.00 10.17 -0.54 9.63 .03 ,35 1029 662.4 327.2 70.4
61.50 10.26 -0.54 9.72 .03 .35 1027 661.0 326.3 70.0
62,00 10,18 -0.54 9.64 .03 .36 1022 659.6 325.5 69.6
40862.20 10.37 -0.54 9.83 -16.02 -16.36 1024 659.1 325.1 69.4
62.40 10.24 -0.54 9,70 .03 .37 1021 658.6 324.8 69.2
62,60 10.12 -0.53 9.59 .04 .38 1016 658.0 324.4 69.1
62.80 10.31 -0e53 9,78 .03 .37 1017 657.5 324.1 68.9
63,00 14,03 -0.52 13.51 -15.88 .23 1067 657.0 323,8 68.8
63,20 16.47 -0.52 15.95 .80 .15 1094 656.5 323.4 68.6
63.40 15.04 -0.52 14.52 *84 .19 1080 655.9 323.1 68.4
63,60 12.97 -0.51 12.46 .91 .26 1054 655.4 322.7 68.3
63.80 10.57 -0.51 10.06 -16.00 .36 1019 654.9 322.4 68.1
64.00 10.42 -0.51 9.91 .01 .37 1014 654.4 322.1 68.0
40864.50 9.58 -0.50 9.08 -16.05 -16.42 997 653.5 321,3 67.6
65,00 9.27 -0,50 8.77 .07 ,45 988 652.2 320.5 67.2
65,50 8.27 -0.47 7.80 .13 o50 967 651,0 319.7 66.8
66.00 7.67 -0.48 7.19 .16 .55 952 649,7 318.9 66.4
66.50 7.68 -0.48 7,20 .17 .56 948 648.5 318.1 66.0
67.00 7,41 -0.47 6.94 .18 .58 939 647.3 317,3 65.6
67.50 7.54 -0.46 7.08 .18 .58 938 646,0 316.6 65.2
68.00 7.66 -0.45 7.21 .17 .58 938 644.8 315e8 64.7
68.50 7,92 -0.45 7.47 ,15 .57 941 643.6 315.1 64.3
69.00 8.88 -0.45 8.43 o10 .52 956 642,4 314.3 63,9
69.50 10.45 -0.44 10.01 .01 .45 979 641.3 313.6 63.5
70,00 12.99 -0.44 12.55 -15.91 .35 1013 640.1 312.8 63.1
70.50 15.10 -0.43 14.67 .83 .28 1035 639.0 312.1 62.7
71,00 16.68 -0,42 16.26 .79 .24 1049 637.8 311.4 62.3
71,50 15.17 -0.42 14.75 .83 .29 1030 636.7 310.6 61.9
72,00 13.34 -0.41 12.93 .90 .36 1004 635.6 309.9 61.5
72,50 12.38 -0.40 11.98 .93 .40 989 634.5 309.2 61.1
73.00 11.66 -0.40 11,26 .95 .43 979 633.4 308.5 60.7
73.50 11.08 -0.39 10.69 .98 .47 967 632.3 307.8 60.2
74.00 10.86 -0.39 10.47 -16.00 e48 961 631.2 307.1 59.8
74.50 10.93 -0.38 10.55 .00 .49 958 630.2 306,4 59.4
7500U 10.69 -0.36 10.33 .01 .50 952 629.2 305.7 59.0
40875.20 14.01 -0.36 13.65 -15.89 -16,38 991 628.8 305.4 58.8
75.40 15.33 -0,35 14.98 .85 .35 1004 628.3 305.1 58.7
75.60 30.78 -0.35 30.43 .52 .03 1119 627.9 304,8 58.5
75.80 31.46 -0.35 31.11 .50 .01 113U 627.5 304.5 58.3
76.00 25,08 -0.35 24.73 .60 .10 1092 627.1 304.3 58.2
76.20 22.23 -0.35 21.88 .65 .17 1069 626.7 304.0 58.0
76.40 24.19 -0,34 23.85 .62 .14 1078 626.3 303.7 57.8
76.60 27.43 -0.34 27.09 .57 .C9 1097 626.0 303.4 57,7
76.80 28.42 -0.34 28.08 .55 .C7 1103 625.6 303.1 57.5
77.00 33.59 -0.34 33.25 e47 -15.99 1133 625.2 302.9 57.3
77.20 21.75 -0,34 21.41 .66 -16.18 1063 624.8 302.6 57.2
77.40 14.73 -0,34 14,39 .83 .35 1002 624.4 302.3 57.0
77.60 12.51 -0.34 12.17 .91 .44 974 624.0 302.0 56.8
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Table 4 (Cont.)
T z a -aO 
- O
MJD -106 P 106 P -106  log p log p (K) (kan) (deg) (deg)
40877,80 11.90 -0,34 11.56 -15*94 -16,47 962 623.6 301.8 56.6
40878,00 12.60 -0.33 12,27 -15.91 -16,45 969 623.3 301.5 56.5
78.50 11.18 -0.33 10,85 .97 .51 948 622.3 300.8 56.1
79.00 10.87 -0.32 10.55 .98 .53 941 621.4 300.1 55.6
79.50 10.41 -0.31 10.10 -16.00 .55 933 620.5 299.4 55.2
80.00 11.33 -0.31 11.02 -15.97 .18 941 619.6 298,7 54.8
80.50 12.08 -0.30 11.78 *95 .17 946 618,8 298.1 54.4
81.00 13.29 -0.30 12.99 *91 *13 959 617.9 297.4 53.9
81.50 14.76 -0.29 14.47 .85 *07 976 617.1 296.7 53.5
82.00 16.52 -0.28 16.24 .79 .01 995 .616*2 296.0 53.1
82.50 19.67 -0.27 19.40 *71 -15.94 1021 615.4 295.3 52.6
83.00 18.20 -0.26 17.94 *74 .98 1007 614.6 294.7 52.2
83.50 14.52 -0.26 14.26 .84 -16,08 972 613.8 294.0 51.8
84.00 11.81 -0.26 11,55 .94 .18 939 613.1 293.3 51.3
84.50 11.35 -0.26 11.09 .95 .21 931 612.3 292.6 50.9
85.00 11.25 -0.25 11.00 .96 .22 929 611.6 292.0 .50.5
85.50 11.10 -0,25 10.85 .96 .23 925 610.9 291.3 50.0
86*00 11.05 -0.25 10.80 .97 .23 923 610.2 290,6 49.6
86.50 12.27 -0.25 12.02 .92 .19 937 609.5 289.9 49.2
87.00 14.88 -0.25 14.63 .82 .10 967 608.8 289.3 48.7
87.50 17,23 -0.24 16.99 .76 .03 989 608.1 288.6 48.3
88.00 18.45 -0.24 18,21 .72 .00 998 607.4 287.9 47,8
88.50 19.15 -0.24 18.91 .71 -15.99 '003 606,8 287.2 47.4
89,00 18.99 -0.23 18.76 *71 .99 1002 606.2 286.6 46.9
89.50 17.30 -0.23 17,07 .75 -16.04 986 605.6 285.9 46.5
90.00 16,06 -0,22 15,84 .79 .09 970 605.0 285,2 46.1
90.50 15.70 -0.21 15.49 .80 .11 965 604.4 284,6 45.6
91.00 14.31 -0o20 14.11 .85 .16 949 603.8 283.9 45.2
91.50 14.10 -0.20 13.90 .86 .17 S45 603.2 283.2 44.7
92.00 14.00 -0.20 13,80 .86 .18 942 602.7 282.5 44.2
92.50 14.45 -0.20 14.25 .84 .17 947 602.1 281.9 43.8
93,00 14.81 -0.20 14.61 .83 .15 951 601,6 281.2 43.3
93.50 15.69 -0.19 15,50 .80 .13 958 601,0 280,5 42.9
94*00 15.74 -0.19 15.55 .80 .13 959 600.5 279,8 42.4
94.50 15.81 -0.19 15.62 .80 .13 959 600.0 279.2 42.0
95.00 15.93 -0.19 15,74 .80 .14 958 599.6 278.5 41.5
95.50 15.84 -0.18 15.66 .80 .14 957 599.1 277.8 41.0
96.00 16.53 -0.18 16.35 .78 .12 964 598.7 277.1 40.6
96.50 17.19 -0.17 17.02 .76 .10 970 598.2 276.5 40.1
40897*00 19.13 -0.17 18.96 -15.71 -16.07 983 597.7 275.8 39.6
97*20 20.69 --016 20.53 .67 .02 997 597.5 275.5 39.4
97.40 24.48 -0.15 24.33 .59 -15.93 1029 597.4 275.2 39.2
97*60 28.92 -0.15 28.77 .51 .85 1057 597.2 275.0 39.1
97.80 27.61 -0.15 27.46 *54 .88 1047 597.0 274.7 38.9
98.00 20.56 -0.15 20.41 .67 -16.02 999 596.8 274.4 38.7
40898.50 13.03 -0.15 12.88 -15.88 -16.24 930 596.4 273.8 38.2
99.00 12.16 -0.15 12.01 *91 .28 917 595.9 273.1 37.7
99.50 12.83 -0.15 12.68 .89 .26 924 595.5 272.4 37.3
40900.00 13.30 -0.15 13.15 .87 .24 930 595.1 271.7 36.8
00.50 14.64 -0.15 14.49 .82 .19 945 594.6 271.0 36.3
01.00 15.12 -0.15 14.97 .81 .18 950 594.2 270.4 35.8
01.50 15.30 -0.15 15.15 .80 .17 952 593.8 269.7 35.3
02.00 14.52 -0.15 14.37 .82 .20 944 593.4 269.0 34.8
02.50 13.74 -0.15 13.59 .85 .23 937 593.0 268.3 34.4
03.00 13.68 -0.16 13.52 .85 .24 934 592.5 267.6 33.9
03*50 13.62 -0.16 13.46 .85 .24 934 592,1 267.0 33.4
04.00 13.51 -0.16 13,35 .85 .24 934 591.7 266.3 32.9
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Table 4 (Cont.)
T6 z a -a 5 -6
MJD -106 106 Pr - 10 6 a log p log ps (*K) (km) (deg) (deg)
40904.50 13.35 -0.17 13.18 -15.86 -16.25 932 591.3 265.6 32.4
05.00 13.29 -0.17 13.12 *86 .26 931 590.9 264.9 31.9
05.50 13,17 -0.17 13.00 *86 *26 929 590.5 264,2 31.4
06.00 13.16 -0,17 12.99 .86 .26 930 590.1 263,5 30.9
06.50 13.15 -0.17 12.98 .86 .26 931 589.6 262.8 30.4
07.00 13.13 -0.17 12.96 *86 ,26 933 589.2 262.1 29.9
07.50 13.11 -0.17 12.94 .86 .26 932 588,8 261.5 29.4
08,00 13.13 -0.17 12,96 .86 .27 93U 588.4 260.8 28.9
40908.40 12.72 -0.17 12.55 -15.87 -16.29 926 588.1 260.2 28.5
08.60 13.35 -0.11 13,18 .85 .27 933 587.9 259.9 28.3
08.80 18,42 -0.17 18.25 .70 .12 980 587.8 259.7 28.1
09.00 19.99 -0.17 19,82 .67 .C8 994 587.6 259.4 27.9
09.20 20.93 -0.17 20.76 ,65 .05 1002 587,4 259,1 27.7
09.40 20.27 -0.17 .20.10 .66 .06 999 587.3 258.8 27.5
09.60 17.39 -0.17 17.22 .73 .14 974 587.1 258.6 27,3
09,80 14.51 -0.18 14.33 .81 .23 945 586,9 258.3 27.1
10.00 13.53 -0.18 13.35 .85 .28 932 586.8 258.0 26,9
10.20 12.23 -0.18 12,05 .89 .32 918 586.6 257.7 26.6
10.40 11.25 -0.18 11.07 .93 .36 907 586.4 257,4 26,4
10.60 10,91 -0.18 10.73 .94 .38 903 586.3 257.2 26.2
10.80 11.83 -0.19 11.64 .91 .34 914 586.1 256.9 26.0
11.00 14.03 -0.19 13.84 .83 .27 937 585.9 256.6 25.8
11.20 15.58 -0.19 15.39 .78 .21 953 585.8 256.3 25.6
11.40 16.50 -0.19 16.31 .75 .18 964 585.6 256.1 25.4
11.60 22.19 -0.19 22.00 .62 ,04 1010 585.4 255,8 25.2
11.80 25,01 -0.19 24.82 .57 -15.98 1029 585.3 255.5 25.0
12.00 24.65 -0.19 24.46 .57 -16.00 1023 585.1 255.2 24.8
12.20 22.07 -0.19 21.88 .62 .06 1004 584.9 254.9 24.6
12.40 19.80 -0.19 19.61 .67 .10 990 584.8 254.7 24.4
12.60 17.53 -0.19 17.34 .72 .16 972 584.6 254.4 24,2
40913.00 13.83 -0.19 13.64 -15.83 -16.27 939 584.3 253.8 23.7
13.50 14.56 -0.20 14.36 .80 .25 946 583.8 253.1 23.2
14.00 14.67 -0.20 14.47 .80 .25 946 583.4 252.4 22.7
14.50 12.27 -0.20 12.07 .88 .34 920 583.0 251.7 22.1
15.00 11.07 -0.20 10.87 993 .39 906 582.6 251.0 21.6
15.50 10.67 -0.20 10.47 .94 .41 901 582.2 250.3 21.1
16,00 10.10 -0,20 9.90 .97 .44 893 581.7 249.6 20.5
16.50 9.36 -0.20 9.16 -16.01 .49 882 581.3 248.9 20.0
17.00 8.81 -0.20 8.61 .03 .52 874 580.9 248.2 19.5
17.50 9.60 -0.40 9.20 .00 .49 883 580.5 247.5 18,9
18.00 10.48 -0.66 9.82 -15.97 .46 892 580.1 246.8 18.4
18.50 10.97 -0.93 10.04 .96 .45 895 579,7 246.1 17.8
19.00 10.84 -1.16 9.68 .98 .47 889 579.3 245.4 17.3
19.50 11.04 -1.34 9.70 .98 .48 888 578.9 244.7 16.7
20.00 10.68 -1,50 9.18 -16.00 .15 882 578.9 243.9 16.2
20.50 10,97 -1.65 9,32 .00 .15 883 578.5 243.2 15.6
21.00 10.89 -1.79 9.10 .01 ,16 881 578.0 242.5 15.1
21.50 10.95 -1.92 9.03 .01 .17 880 577.6 241.8 14.5
22.00 11.06 -2.05 9.01 .01 .17 880 577.1 241.1 14.0
22.50 11.65 -2.17 9.48 -15.98 .15 887 576.6 240.4 13.4
23.00 12.18 -2.28 9.90 .96 .13 894 576.1 239.6 12.8
23.50 12.75 -2.39 10.36 .94 .11 900 575.6 238.9 12.3
24.00 13.56 -2,51 11.05 .91 .C9 906 575.0 238.2 11.7
24.50 14.81 -2.62 12.19 .87 .C5 918 574.5 237.5 11.1
25.00 15.90 -2.72 13,18 .83 .01 931 573.9 236.8 10.5
25.50 16.76 -2.83 13.93 .80 -15.98 940 573.3 236.0 10.0
26.00 17.82 -2.93 14.89 ,77 .96 947 572,7 235.3 9.4
26.50 18.55 -3.04 15.51 .76 .95 953 572.0 234.6 8.8
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6T z a-a 6 O -0
MJD -106 106 r -106 a log p log ps (*K) (km) (deg) (deg)
40927,00 19.31 -3.13 16.18 -15,74 -15.93 959 571.4 233.9 8.2
40927.20 19,62 -3.17 16.45 -15,73 -15.93 959 571.1 233.6 8.0
27.40 20.45 -3.21 17.24 .71 .91 966 570.9 233.3 7.8
27.60 21.91 -3.25 18.66 .67 .87 978 570.6 233.0 7.5
27.80 23.37 -3.29 20.08 *64 .84 988 570.3 232.7 7.3
2a.00 26.41 -3.33 23.08 .58 .78 1009 570.1 232.4 7.1
28.20 28,17 -3.37 24.80 .55 .75 1022 569.8 232.1 6.8
28.40 29.62 -3.41 26.21 .52 .72 1032 569.5 231.8 6.6
28.60 27,27 -3.46 23.81 .57 .76 1017 569.2 231.5 6.4
28.80 24.29 -3.50 20.79 .62 .83 995 568..9 231.2 6.1
29.00 23.20 -3.53 19,67 .65 ,86 986 568.7 230.9 5.9
40929.50 20.91 -3.63 17.28 -15.70 -15.92 966 567.9 230.2 5.3
30.00 19.91 -3.72 16,19 *73 .95 955 567.2 229.5 4.7
30.50 20.24 -3.82 16.42 .72 ,96 956 566.4 228.7 4.1
31.00 20.46 -3.92 16.54 .72 .96 956 565,7 228.0 3.5
31.50 19.90 -4.02 15,88 .74 .98 950 564.9 227.3 2.9
32,00 19.93 -4.12 15.81 .74 .99 948 564,1 226.5 2.3
32.50 21.25 -4.22 17.03 .70 .96 958 563.3 225.8 1.7
33.00 21.79 -4.32 17,47 .69 .95 962 562.5 225.1 1.1
33.50 22.21 -4.42 17.79 .68 .95 963 561.7 224.3 0.5
40934.00 23.73 -4.52 19.21 -15.65 -15.92 974 560.8 223.6 -0.1
34.20 25.40 -4.56 20.84 .62 .88 987 560.5 223.3 -0.4
34.40 41.90 -4.60 37.30 .37 .62 1081 560.1 223.0 -0.6
34.60 63.13 -4.64 58.49 .18 .42 1164 559.8 222.7 -0.9
34.80 47.12 -4.68 42.44 .31 .57 1102 559.5 222.4 -1.1
35.00 44.35 -4.72 39.63 .34 .60 1088 559.1 222.1 -1.3
35.20 33.06 -4.76 28.30 .48 .75 1033 558.8 221.8 -1.6
35.40 25.24 -4.79 20.45 .62 .89 983 558.4 221.5 -1.8
35.60 23.10 -4.84 18.26 .67 .95 965 558.1 221.2 -2.1
35.80 22.85 -4.88 17.97 .68 .96 962 557.7 220.9 -2.3
40936.00 23.82 -4.91 18.91 -15.65 -15.94 967 557.4 220.6 -2.6
36.50 23,34 -5.01 18.33 .67 .97 960 556.5 219.8 -3.2
37.00 23.25 -5.09 18.16 .67 '98 957 555.6 219.1 -3.8
37.50 21.92 -5.19' 16.73 .70 -16.02 944 554.7 218.3 -4.4
38,00 19.41 -5.29 14.12 *78 .11 920 553.8 217.6 -5.1
38.50 20.00 -5.38 14.62 .76 .10 923 552.9 216.8 -5.7
39.00 21.52 -5.47 16.05 .72 .06 935 552.0 216.1 -6.3
39.50 22.97 -5.56 17.41 .68 .02 947 551.0 215.3 -7.0
40.00 27.61 -5.64 21.97 *58 -15.92 979 550.1 214.6 -7.6
40.50 28.30 -5.74 22.56 .57 .92 981 549.2 213.8 -8.2
41.00 25.99 -5.84 20.15 .62 .98 963 548.2 213.0 -8.9
41.50 24.91 -5.94 18.97 .64 -16.01 952 547.3 212.3 -9.5
42.00 23,80 -6,03 17.77 .67 .05 942 546.4 211.5 -10.2
42.50 22.42 -6.12 16.30 .71 .09 929 545.4 210.8 -10.8
43.00 22.01 -6.20 15.81 .72 .11 924 544.5 210.0 -11.4
43.50 22.83 -6.31 16.52 .70 .10 929 543.5 209.2 -12.1
44.00 23.32 -6.40 16.92 .69 .09 931 542.6 208.5 -12.7
44.50 25,59 -6.50 19.09 .64 .05 945 541.7 207.7 -13.4
40945.00 23.31 -6.59 16.72 -15.69 -16.11 925 540.8 206.9 -14.0
45.25 22.71 -6.63 16.08 .71 .14 918 540.4 206.5 -14.4
45.50 22.73 -6,67 16.06 .71 .15 916 539.9 206.1 -14.7
45.75 23.36 -6.72 16.64 .69 .14 920 539.4 205.8 -15.0
46.00 23.40 -6.76 16,64 .69 .13 921 538.9 205.4 -15.3
46.25 23.85 -6.80 17.05 .68 .12 924 538.4 205.0 -15.7
46.50 24.92 -6.85 18.07 .66 .10 930 537.9 204.6 -16,0
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Table 4 (Cont.)
T z a-a 6 -6
Tr z 7- Tr
MJD -105 05 Pr -10 5 Pa log p log ps (*K) (kin) (deg) (deg)
40946.75 2.50 -0,69 1.81 -15.66 -16.11 928 537.4 204.2 -16.3
47.00 2.51 -0.69 1,82 *65 .11 928 536.9 203.8 -16.6
47.25 2.70 -0.80 1.90 .64 .10 934 536,4 203.4 -17.0
47.50 2.83 -0.70 2.13 .59 .05 948 535*9 203.0 -17.3
47.75 2,86 -0.71 2.16 958 .04 950 535.4 202.6 -17.6
48.00 2.91 -0.71 2.21 .57 .03 954 534.9 202.2 -18.0
48.25 3.01 -0.71 2.30 .55 .01 959 534.4 201.9 -18.3
48.50 3.18 -0.72 2.47 .52 -15,99 968 533.8 201.5 -18.6
48.75 3.48 -0.72 2.76 .47 .94 983 533.3 201.1 -19.0
49.00 3.70 -0.73 2.97 .44 ,91 995 532.8 200.7 -19.3
49.25 3.43 -0.73 2.70 .49 .95 979 532.2 200.3 -19.6
49.50 3.15 -0.73 2.41 .53 -16.02 960 531.7 199.9 -20.0
49.75 2.83 -0.74 2.09 .59 .09 938 531.2 199.5 -20.3
50,00 2,81 -0.74 2.06 .60 .74 936 530.6 199.1 -20.6
50.25 2.75 -0.75 2.00 .62 .75 933 530.1 198.7 -21.0
50.50 2,77 -0.75 2.02 .61 .75 933 529.5 198.3 -21.3
50.75 2,79 -0.76 2.03 .60 .76 931 528.9 197.9 -21.7
51,00 2.85 -0.76 2.09 .59 .75 934 528.4 197.5 -22.0
51.25 2.73 -0.76 i.97 .62 .78 v23 2Z7.8 197.1 -22.3
51.50 2.74 -0.77 1.97 .61 .78 922 527.2 196.7 -22.7
51.75 2.84 -0.77 2.07 .59 .77 928 526.6 196.3 -23.0
52.00 2,93 -0.78 2.15 .58 .75 932 526.0 195.9 -23.4
52.25 2.99 -0.78 2.21 .57 .74 936 525.4 195.5 -23.7
52.50 3.04 -0.79 2.25 .56 .74 938 524.8 195.1 -24.0
52.75 3.10 -0.79 2.31 .55 .73 940 524.2 194.7 -24.4
53.00 3.17 -0,79 2.38 .53 .72 943 523.6 194.3 -24.7
53.25 3.46 -0.80 2,66 .49 .68 958 523.0 193.9 -25.1
53.50 3.70 -0.80 2.90 .45 .64 971 522.4 193.5 -25.4
53.75 3.75 -0.81 2.94 .45 .64 972 521.8 193.1 -25.8
54.00 3.90 -0.81 3.09 .43 o63 978 521.1 192.7 -26.1
54.25 4.27 -0.81 3.45 e38 .58 993 520.5 192.3 -26.4
54.50 4,57 -0.82 3.76 .34 .55 1006 519.9 191.8 -26.8
54.75 4.72 -0,82 3.90 .33 .54 1011 519.2 191.4 -27.1
55.00 5.07 -0.82 4.25 .29 .50 1024 518.6 191.0 -27.5
55.25 4.80 -0,83 3,97 .32 .54 1011 517.9 190.6 -27.8
55.50 4.49 -0.83 3,66 .35 ,58 996 517.2 190.2 -28.2
55.75 4.42 -0.83 3.58 .36 .59 990 516.6 189.8 -28.5
56,00 4.35 -0,84 3.51 .37 .61 986 515.9 189.4 -28.9
56.25 4.30 -0.84 3.45 .37 .62 981 515.2 189.0 -29.2
56.50 4.32 -0.84 3,48 .37 .62 981 514.5 188.5 -29.6
56.75 4.31 -0.85 3.46 .37 .63 979 513.9 188.1 -29.9
57.00 4.36 -0,85 3.51 .37 .62 979 513.2 187.7 -30.3
57.25 .4.35 -0.85 3.50 .37 .63 977 512.5 187.3 -30.6
57.50 4.38 -0.86 3.52 .36 .63 976 511.8 186.9 -31.0
57.75 4.35 -0.86 3.49 .37 .64 973 511.1 186.4 -31.3
58.00 4.24 -0.86 3,37 .38 .66 966 510.4 186.0 -31.7
58.25 4.19 -0.87 3,32 .39 .67 962 509.7 185.6 -32.0
58.50 4.20 -0.87 3.32 .38 .68 960 509.0 185.2 .- 32.4
58.75 4.20 -0.87 3.33 .38 .68 959 508.2 184.7 -32.7
5900 -4,21 -0.88 3.33 .38 .69 957 507*5 184.3 -33.1
59.25 4.20 -0,88 3.32 .38 .70 955 506.8 183.9 -33.4
59.50 4.19 -0.88 3.30 .39 .70 952 506.1 183.4 -33.8
59.75 4.07 -0.89 3.19 .40 .72 945 505.4 183.0 -34.1
60.00 3.94 -0.89 3.05 o42 .75 937 504.6 182.6 -34.5
60.25 3.81 -0.89 2.92 .44 .77 929 503.9 182.1 -34.8
60.50 4.11 -0.89 3.22 .40 .73 942 503.2 181.7 -35.2
60.75 4.46 -0.90 3.56 .35 .70 955 502.4 181.3 -35.5
61.00 4.62 -0.90 3.72 .33 .68 960 501.7 180.8 -35.9
61.25 4.94 -0.90 4.04 .30 .65 971 501.0 180.4 -36.3




MJD -105 105 Pr -10 5 P log p log ps (-K) (kn) (deg) (deg)
40961.75 5,53 -0.91 4,62 -15.24 -16,60 990 499.5 179.5 -37,0
62.00 5,73 -0,91 4,82 923 .58 997 499.3 179.0 -37.3
62.25 5.98 -0.91 5.07 .21 *56 1003 498.5 178.6 -37.7
62.50 6.03 -0.92 5.11 .20 .56 1002 497.7 178.1 -38.0
62.75 5.97 -0.92 5.05 o21 .57 999 496.9 177,7 -38.4
63.00 6.11 -0.92 5.18 .20 ,57 1001 496.1 177.2 -38.8
63.25 5.84 -0.92 4.91 *22 .60 989 495.2 176.7 -39.1
63.50 5.96 -0.93 5.04 .20 .59 991 494.4 176.3 -39.5
63.75 5.98 -0.93 5.06 .20 .60 989 493.6 175.8 -39.8
64.00 6.00 -0.93 5,07 .20 .60 987 492.7 175.3 -40.2
64.25 6.02 -0.93 5.08 .20 .61 986 491,9 174,9 -40.6
64.50 6.32 -0.93 5.39 .18 .58 994 491.0 174,4 -40.9
64,75 6.73 -0.94 5.79 o15 .56 1004 490.1 173.9 -41.3
65.00 7.32 -0.94 6.38 .10 .18 1018 489.3 173,4 -41.6
65.25 7.62 -0.94 6.68 .08 .17 1024 488.4 173.0 -42.0
65.50 7.82 -0.94 6,87 .07 .16 1027 487.5 172.5 -42.4
65,75 8.50 -0.95 7.56 .03 .12 1042 486.7 172.0 -42.7
40970.25 8,26 -0.97 7,29 -15.05 -15.24 991 471.2 162.4 -49.3
70.50 8,27 -0,97 7.29 .05 .25 989 470.4 161.8 -49.6
70.75 9.06 -0.97 8,09 .00 .21 1005 469.6 161.2 -50.0
71.00 9.66 -0,97 8,69 -14.98 .18 1016 468.7 160.6 -50,4
71.25 11.54 -0.97 10.57 .90 .10 1052 467.9 160,0 -50.7
71.50 12.05 -0.97 11.08 .88 .09 1059 467.1 159.4 -51.1
71,75 10.21 -0.97 9,24 .96 .17 1021 466.3 158.8 -51.5
72,00 9,65 -0,97 8,68 .98 ,20 1006 465.5 158.1 -51.8
72,25 9.30 -0.97 8,32 -15.00 .23 996 464,7 157.5 -52.2
72.50 9.34 -0,97 8.36 -14.99 .23 994 463.9 156.8 -52,6
72.75 9.48 -0.97 8.50 ,99 .23 995 463.1 156.1 -52.9
73.00 9.72 -0.97 8.75 .97 .22 998 462.4 155.4 -53.3
73.25 10,07 -0,97 9.10 .96 ,21 1003 461.6 154.7 -53.7
73.50 10.14 -0.97 9.16 .95 .21 1002 460.8 154.0 -54.0
73.75 10.40 -0.97 9.43 ,94 .20 1004 460.0 153.3 -54.4
74,00 10.38 -0.97 9.40 ,94 .21 1001 459.3 152.6 -54,8
74.25 10.46 -0.97 9.49 .94 .21 1001 458.5 151.8 -55.1
74.50 10.84 -0,97 9,87 .92 .20 1006 457.7 151.0 -55.5
74.75 11.04 -0.97 10.07 091 .20 1007 457.0 150.2 -55.8
75.00 11.33 -0.97 10.37 .90 .19 1010 456.2 149.4 -56.2
75.25 11.54 -0.97 10.58 .89 .18 1012 455.5 148.6 -56.6
75.50 11.86 -0.97 "10.89 .88 .18 1015 454.7 147.7 -56.9
75.75 12.28 -0.96 11.31 .86 .16 1020 454.0 146.8 -57.3
76.00 13.00 -0,96 12,04 .84 .14 1030 453.2 145.9 -57.7
76.25 13.15 -0.96 12.18 .83 .14 1030 452.5 145.0 -58.0
76.50 13.40 -0.96 12.44 .82 .14 1031 451.7 144.0 -58.4
76.75 12.30 -0.96 11.34 .86 .18 1010 451.0 143.1 -58.7
77.00 12.48 -0.96 11.52 .85 .18 1011 450.2 142.0 -59.1
77.25 12.08 -0.96 11.12 .86 .20 1001 449.5 141.0 -59.4
77.50 11.60 -0.96 10.64 .88 .23 990 448.7 139.9 -59.8
77.75 11.12 -0.95 10.17 .89 .26 979 447.9 138.7 -60.2
78.00 11.83 -0.95 10.87 .87 .23 989 447.2 137.6 -60.5
78.25 15.24 -0.95 14.29 .75 .12 1041 446.4 136.3 -60.9
78,50 25,72 -0.95 24.77 .52 -14.87 1167 445,6 135.1 -61.2
78,75 20.75 .-095 19.80 .63 .97 1108 444.9 133.7 -61,5
79,00 20.72 -0.94 19.77 *62 .98 1105 444.1 132.4 -61.9
79.25 20.89 -0,94 19,94 .62 .98 1104 443.3 130.9 -62.2
79.50 20.78 -0.94 19.84 *62 .99 1100 442.5 129.4 -62.6
79,75 21.17 -0.94 20.23 .61 '99 1101 441.7 127.8 -62.9
80.00 22.05 -0.94 21.11 .60 .66 1109 440.9 126.2 -63.2
80.25 20.32 -0.93 19.38 .64 .69 1088 440.7 124.4 -63.5
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Table 4 (Cont.)
T z aw-a0 6 -8
MJD -104 104 -10 4 a log p log ps (OK) (km) (deg) (deg)
40980*50 1.77 -0,09 1.68 -14.69 -14.75 1055 440.6 122.6 -63.9
80.75 1.80 -0.09 1.70 .68 .75 1056 440.3 120.6 -64.2
81.00 1.88 -0.09 1.79 *66 .72 1066 440.0 118.6 -64,5
81.25 2.00 -0.09 1.91 *63 .70 1079 439.6 116.4 -64.8
81.50 2.08 -0,09 1.99 .62 ,69 1087 439.1 114.2 -65.1
81.75 2.13 -0.09 2.04 *60 *68 1091 438.6 111.8 -65.4
82.00 2.15 -0.09 2.06 960 *68 1091 438.0 109.3 -65.6
82.25 2.19 -0,09 2.10 .59 .68 1093 437.4 106.6 -65.9
82.50 2.21 -0.09 2.12 .59 .68 1092 436.7 103.8 -66.2
82.75 2.20 -0.09 2.11 .59 .68 1088 436.0 100.9 -66.4
83,00 2.22 -0.09 2.13 .58 ,68 1087 435.2 97.8 -66,6
83.25 2.24 -0,09 2.15 .58 .68 1086 434.4 94,6 -66.8
83.50 2.24 -0,09 2.15 .58 .69 1083 433.5 91.2 -67.0
83.75 2.23 -0,09 2,14 *59 .70 1079 432.6 87.7 -67.2
84.00 2.26 -0.09 2.17 o57 .70 1078 431.7 84.1 -67.4
84.25 2.27 -0,09 2.18 .57 .70 1076. 430.7 80.4 -67.5
84.50 2.26 -0,09 2.17 .57 .71 1071 429.8 76,6 -67,7
84.75 2.26 -0.09 2.17 .57 .71 1067 428.8 72.7 -67.8
85.00 2.25 -0.09 2.16 ,57 .72 1062 427.7 68.8 -67.9
85.25 2.26 -0.09 2.17 .57 .73 1059 426.7 64.9 -67.9
85.50 2.27 -0,09 2.18 .56 .73 1056 425.6 61.0 -68.0
85.75 2.26 -0,08 2.17 *56 .74 1051 424.5 57.1 -68.0
86.00 2.25 -0.08 2.17 .56 .75 1046 423.4 53.3 -68.0
86.25 2.25 -0.08 2.17 .56 .76 1042 422.3 49.6 -68.0
86.50 2.29 -0.08 2.21 .55 .76 1042 421.2 46.1 -68.0
86.75 2.33 -0,08 2.24 .55 .76 1041 420.1 42.6 -67.9
87.00 2.36 -0,08 2.27 .54 .76 1040 419.0 39.3 -67.9
87.25 2,49 -0,08 2.41 ,51 .74 1049 417.9 36.1 -67.8
87.50 2.51 -0,08 2.43 .51 .74 1047 416.7 33.1 -67.7
87.75 2.52 -0,08 2,44 .50 .75 1043 415.6 30.2 -67.6
88.00 2.53 -0,08 2.45 .50 .76 1040 414.5 27*5 -67.5
88.25 2.57 -0,08 2.49 .50 .76 1039 413.4 24.9 -67.3
88.50 2*59 -0.08 2.51 .49 .76 1037 412.3 22.4 -67.2
88.75 2.58 -0.08 2.50 .49 .77 1031 411.2 20.1 -67.0
89.00 2.59 -0.08 2.51 s49 .78 1028 410.1 17.8 -66.9
89.25 2.59 -0,08 2.52 .49 .78 1025 409.0 15.7 -66.7
89.50 2.60 -0,08 2.52 .49 .79 1021 408.0 13.8 -66.6
89.75 2.62 -0,08 .2.55 .48 .79 1019 406.9 11.9 -66.4
90.00 2.64 -0,08 2.56 .48 .80 1016 405.9 10.1 -66.2
90*25 2.65 -0,07 2.58 .48 .80 1014 404.9 8.3 -66.0
90.50 2,66 -0.07 2.59 .48 .81 1010 403*9 6.7 -65.8
90.75 2.69 -0,07 2.62 .47 .81 1009 402.9 5.2 -65.6
91.00 2.70 -0,07 2.63 .47 .81 1006 401.9 3.7 -65.4
91.25 2.69 -0.07 2.62 .47 .82 1001 401.0 2.3 -65.2
91,50 2.68 -0.07 2.61 .47 .83 997 400.0 0.9 -65.0
91.75 2.65 -0,07 2.58 .48 .84 991 399.1 359.6 -64.8
92.00 2*60 -0.10 2.50 .48 .86 980 398.2 358.4 -64,6
92.25 2.45 -0.07 2.38 .50 .90 966 397.4 357.1 -64.3
92.50 2.42 -0,07 2.35 *50 .91 960 396.5 356.0 -64.1
92.75 2.43 -0,07 2.37 .50 .91 959 395.7 354.9 -63.9
93.00 2,47 -0,06 2.40 .50 .91 958 394.9 353.8 -63.7
93.25 2.52 -0,06 2.45 .49 .91 959 394.1 352.8 -63.4
93.50 2.52 -0.06 2.45 ,48 .92 956 393.3 351.8 -63.2
93.75 2.54 -0.06 2,48 .48 .92 956 392*5 350.8 -63.0
94.00 2.56 -0.06 2.50 .48 ,92 954 391,8 349.9 -62.7
94.25 2.62 -0.06 2.56 .47 .91 956 391.1 348.9 -62.5
94.50 2.67 -0.06 2.61 .45 .91 958 390.4 348.1 -62.3
94.75 2.78 -0,06 2.73 .44 .89 965 389.7 347.2 -62.0
95*00 2.86 -0.06 2.80 .43 .51 967 389.1 346.4 -61.8
95.25 2.90 -0.06 2.85 .42 .51 968 388.4 345.5 -61.5
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T z a -a O  6 -6
MJD -104P 104 r - 1 0 4 a log p log ps (*K) (lkn) (deg) (deg)
40995.50 2.93 -0.05 2,88 -14.41 -14.50 968 387.8 344.7 -61.3
95.75 2.95 -0,05 2.90 *40 .50 967 387.2 344.0 -61.1
96.00 3.08 -0.05 3.03 .38 .49 974. .386.6 343.2 -60.8
96.25 3.14 -0.05 3.09 .37 .49 976 386.1 342.5 -60.6
96.50 3.36 -0.05 3.31 .35 .46 989 385.5 341.7 -60.3
96.75 3.87 -0.05 3.82 .30 .41 1021 385.0 341.0 -60.1
97.00 3.85 -0,05 3.81 .30 .42 1018 384.4 340.3 -59.8
97.25 3.89 -0.04 3.85 .29 .41 1018 383.9 339.6 -59.6
97.50 3.87 -0.04 3.83 .30 .42 1014 383.4 339.0 -59.3
97.75 3.94 -0.04 3.90 .29 .42 1016 382.9 338.3 -59.1
98.00 4.01 -0.04 3.97 .29 .41 1019 382.4 337.7 -58.8
98.25 4.30 -0.04 4.26 .26 .39 1034 381.9 337.0 -58.6
98.50 4.49 -0.03 4.46 .24 .37 1043 381.4 336.4 -58.3
98.75 4.17 -0.03 4.14 .26 .40 1022 380.9 335.8 -58.1
99.00 393 -0.03 3.90 .29 .43 1005 380.5 335.2 -57.8
99.25 3.86 -0.03 3.84 .30 .44 999 380.0 334.6 -57.6
99950 3.81 -0.02 3.79 .30 .45 994 379.5 334.0 -57.3
99.75 3.81 -0.02 3.79 .30 .45 992 379.1 333.4 -57.0
41000.00 3.85 -0.01 3084 .29 .45 993 378.6 332.9 -56.8
00.25 3.92 -0.01 3.91 .29 .45 995 378.2 332.3 -56.5
00.50 4.00 -0,01 3.99 .28 .44 998 377.7 331.7 -56.3
00.75 4.07 -0,01 4.07 .27 .44 1000 377.3 331.2 -56.0
01.00 4.13 -0,01 4.13 .26 *43 1002 376.8 330.7 -55.7
01.25 4.09 -0.01 4.08 .27 .44 997 376.4 330.1 -55.5
01.50 4.03 -0.01 4.03 .27 .45 992 375.9 329.6 -55.2
01.75 4.04 -0.01 4.04 .27 .45 990 375.5 329.1 -54.9
02.00 4.03 -0.01 4.03 .26 .45 987 375.0 328.5 -54.7
02.25 4.16 -0.01 4.16 .25 ,44 993 374.5 328.0 -54.4
02.50 4,30 -0,01 4,29 *24 .43 998 374.0 327.5 -54.1
02.75 4.38 -0.01 4.37 c23 .43 1000 373.6 327.0 -53.9
03.00 4.44 -0.01 4.43 .23 .43 1001 373.1 326.5 -53.6
03.25 4.52 0,00 4.51 .22 .42 1003 372.6 326.0 -53.3
03.50 4.60 0.00 4,59 .21 .42 1005 372.0 325.5 -53.1
03.75 4,62 0.00 4,62 .21 .42 1004 . 371.5 325.0 -52.8
04.00 4,67 0.00 4,66 .20 .42 1004 371.0 324.6 -52.5
04.25 4.70 0,00 4.69 .19 .42 1002 370.4 324.1 -52.3
04.50 4,74 0,00 4,74 .19 .42 1003 369.9 323.6 -52.0
04.75 4,70 0.00 4.70 .19 .43 998 369.3 323.1 -51.7
05.00 4.66 0.00 4,66 .19 .44 993 368.7 322.7 -51.4
05.25 4.69 0.00 4.68 .19 .44 991 368.1 322.2 -51.2
05.50 4.73 0.00 4.72 .19 .44 990 367.5 321.7 -50.9
05.75 5.05 0.00 5.04 .17 .42 1004 366.9 321.3 -50.6
06.00 5,86 0,00 5,86 .11 .35 1040 366.3 320.8 -50.3
06.25 5.91 0.00 5.91 .10 .35 1039 365.6 320.4 -50.1
06.50 5.96 0.00 5.96 .09 .36 1038 365.0 319.9 -49.8
06.75 6.04 0.00 6.04 .09 .36 1039 364.3 319.5 -49.5
07.00 6.52 0.00 6.51 .06 .33 1056 363.7 319.0 -49.2
07.25 6.41 0.00 6.41 .07 .34 1048 363.0 318.6 -48.9
07.50 6.18 0,00 6,18 .09 .36 1035 362.3 318.1 -48.7
07.75 6.34 0.00 6.34 .08 .35 1038 361.6 317.7 -48.4
08.00 7.06 0,'00 7.05 .04 .31 1064 360.9 317.3 -48.1
08.25 7.90 0.00 7.89 -13.99 .26 1094 360.1 316.8 -47.8
08.50 7.14 0,00 7.14 -14.03 .31 1060 359.4 316.4 -47.5
08.75 6.19 0.00 6.18 .09 .38 1016 358.7 316.0 -47.2
09.00 5,94 0.00 5.93 .10 .41 1002 357.9 315.5 -46.9
09.25 5.65 0.00 5,65 .12 ,43 986 357.2 315.1 -46.6
09.50 5.59 0.00 5.58 .12 .45 979 356.4 314.7 -46.4
09.75 5.54 0.00 5.53 .12 .46 973 355.7 314.3 -46.1
10.00 5,77 0.00 5.77 .11 .14 980 354.9 313.8 -45.8
10.25 5.76 0.00 5.76 .11 .15 976 354.1 313.4 -45.5
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TX z a -a 6 -6
MJD -104 P 104 Pr - 10 4 Pa log p, log ps (OK) (km) (deg) (deg)
41010.50 5.57 0.00 5.56 -14.12 -14.17 963 353.4 313.0 -45.2
10.75 5.55 0.00 5.55 .11 .17 959 352.6 312.6 -44.9
11.00 5.60 0.00 5,60 .10 .17 957 351.9 312.2 -44.6
11.25 5.60 0.00 5.60 .11 .18 954 351.1 311.8 -44.3
11.50 5.58 0.00 5.58 .11 .19 949 350.3 311.3 -44.0
11.75 5.55 0,00 5,55 .11 .19 944 349.6 31009 -43.7
12.00 5.54 0.00 5.54 .10 .20 940 348.9 310.5 -43.4
12.25 5.53 0.00 5.53 .11 .20 936 348.1 310.1 -43.1
12.50 5.68 0.00 5,68 .09 .20 939 347.4 309.7 -42.8
12.75 5.86 0.00 5.86 .08 .19 943 346.7 309.3 -42.5
13.00 6,00 0.00 5.99 .07 .18 945 346.0 308.9 -42.2
13.25 6.11 0.00 6.11 .07 .18 947 345.3 308.5 -41.9
13.50 6.13 0.00 6.12 .07 .19 944 344.7 308.1 -41.6
13.75 6.14 0.00 6.14 .06 .19 941 344.0 307.7 -41.3
14.00 6.41 0.00 6.40 .05 .18 948 343.4 307.3 -41.0
14.25 6.59 0.00 6.59 .04 .17 952 342.8 306.9 -40.7
14.50 6.66 0.00 6.65 .04 .17 952 342.2 306.5 -40,4
1d.1; A5 63 ;00 6j6 2f0 _a 947 231& 2i; 106.1
15.00 6.57 0.00 6.57 .03 .22 919 336.3 305.7 -39.6
15.25 6.26 0,00 6.26 .05 .24 907 336.1 305.3 -39.3
15.50 6.03 0.00 6.03 .06 .26 897 335.9 304.9 -39.0
15.75 5.65 0.00 5,64 .09 .29 882 335.8 304.5 -38.7
16.00 5.58 0.00 5.57 .09 .29 879 335.8 304.1 -38.4
16.25 5.55 0.00 5.55 .09 .30 878 335.9 303.7 -38.0
16.50 5.54 0.00 5.54 .09 .29 878 336.0 303.3 -37.7
16.75 5.50 0.00 5.50 .09 .30 877 336.1 302.9 -37.4
17.00 5.49 0.00 5.49 .09 .30 877 336.3 302.5 -37.1
17.25 5.49 0.00 5.49 .09 .29 878 336.5 302.1 -36.8
17.50 5.48 0.00 5.47 .09 .29 878 336.7 301.7 -36.5
17.75 5.51 0.00 5.51 .09 .29 880 337.0 301.3 -36.1
18.00 5.59 0.00 5.59 .08 .28 884 337.2 300.9 -35.8
18.25 5.69 0.00 5.69 .09 .27 889 337.5 300.6 -35.5
18.50 5.78 0.00 5.78 .08 .26 894 337.8 300.2 -35.2
18.75 5.82 0.00 5.82 .08 .25 896 338.0 299.8 -34.8
19.00 5.87 0.00 5.87 .07 .25 899 338.3 299.4 -34.5
19.25 5.90 0.00 5.90 .07 .24 901 338.5 299.0 -34.2
19.50 5,78 0.00 5,78 .07 *25 897 338.8 298.6 -33.8
19.75 5.66 0.00 5.66 .08 .26 893 339.0 298.2 -33.5
20.00 5.33 0.00 5.33 .10 .28 881 339.2 297.9 -33.2
20.25 5.28 0.00 5.28 .11 .28 879 339.3 297.5 -32.8
20.50 5.51 0.00 5.51 .10 .27 889 339.4 297.1 -32.5
20,75 5.55 0.00 5.55 .10 .26 891 339.5 296.7 -32.2
21.00 5.46 0,00 5.46 .10 .27 887 339.6 296.3 -31.8
21.25 5.50 0.00 5,50 .09 .26 889 339.6 295.9 -31.5
21.50 5.51 0.00 5.51 .09 .26 889 339.6 295.6 -31.1
21.75 5.63 0.00 5.63 .08 .25 893 339.5 295.2 -30.8
22.00 5.46 0.00 5.46 .09 .27 885 339.4 294.8 -30.4
22.25 5.52 0,00 5.52 .08 .26 887 339.3 294.4 -30.1
22.50 5.62 0.00 5.62 .08 .26 890 339.1 294.0 -29.8
22.75 5.71 0.00 5.71 .08 .25 892 338.9 293.6 -29.4
23.00 6,77 0.00 6.77 .02 .18 930 338.6 293.3 -29.0
23.25 8.92 0,00 8,92 -13.90 .06 1001 338.3 292.9 -28.7
23.50 8.14 0,00 8.14 .94 .11 973 338.0 292.5 -28.3
23.75 7.65 0.00 7,65 .97 ,14 955 337.6 292.1 -28.0
24.00 7.55 0.00 7.55 .98 .15 949 337.1 291.7 -27.6
24.25 7,44 0.00 7.44 *98 .16 942 336.6 291.3 -27.2
24.50 7.43 0,00 7,43 .98 .16 939 336.1 291.0 -26.9
24.75 7.42 0.00 7.42 .98 .17 936 335.5 290.6 -26.5
25,00 7.39 0.00 7.39 .98 .17 931 334.9 290.2 -26.1
25.25 7.38 0.00 7,38 .98 .18 927 334.3 289.8 -25.8
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T z a-a 6 -8
MJD -10 4 P 10 4 Pr - 1 0 4 P log p log ps (*K) (kin) (deg) (deg)
41025.50 7.09 0.00 7.09 -14,00 -14.20 914 333.6 289.4 -25.4
25.75 6.83 0,00 6.83 .00 .22 902 332.9 289.0 -25.0
26.00 6.57 0,00 6.57 902 .25 889 332.2 288.7 -24.6
26.25 6,30 0,00 6,30 *03 .27 876 331.4 288.3 -24.3
26.50 6.40 0.00 6.40 903 .27 875 330.6 287.9 -23.9
26.75 6.50 0.00 6.50 .02 .27 874 329.8 287,5 -23.5
27.00 6.55 0.00 6.55 *02 .27 872 329.0 287.1 -23.1
27.25 6.75 0.00 6.75 .00 .27 874 328.2 286.7 -22.7
27,50 6.95 0.00 6.95 -13.99 .26 876 327.3 286.4 -22.3
27.75 7,07 0,00 7,07 *98 .26 876 326.5 286.0 -21.9
28.00 7,01 0.00 7.01 .98 .27 870 325.6 285.6 -21.6
28.25 6,99 0,00 6.99 .98 ,28 865 324.8 285.2 -21.2
28.50 6.82 0.00 6.82 .99 .30 856 324.0 284.8 -20.8
28.75 6.61 0.00 6.61 .99 .33 846 323.1 284.4 -20.4
29.00 6.38 0.00 6.38 -14.01 .33 843 324.3 284.1 -19.9
29.25 6.47 0.00 6.47 .01 .33 842 323.6 283.7 -19.5
29.50 6.56 0,00 6,56 .00 .33 841 322.9 283.3 -19.1
29.75 7.52 0.00 7,52 -13.95 ,27 866 322.2 282.9 -18.7
30.00 8,03 0.00 8.03 .93 .24 875 321.5 282.5 -18.3
30.25 8.44 0,00 8,44 .91 .23 883 320.9 282.1 -17.9
30.50 7,67 0.00 7,67 .95 .27 857 320.2 281.7 -17.5
30.75 7.03 0,00 7.03 .97 .32 837 319.6 281,4 -17.1
31.00 6.71 0.00 6.71 .98 .36 827 319.0 281.0 -16.6
31.25 6.83 0.00 6,83 .97 .36 829 318.4 280.6 -16.2
31,50 6.26 0.00 6.26 -14.01 .40 809 317.8 280.2 -15.8
31.75 6.09 0.00 6.09 .02 .42 801 317.3 279.8 -15.4
32.00 6.13 0.00 6.14 .01 .42 800 316.8 279,4 -14.9
32.25 6.34 0.00 6.34 .00 .41 804 316.3 279.0 -14.5
32.50 6.40 0.00 6,40 -13.99 .42 805 315.9 278.6 -14.1
32,75 6,37 0.00 6.37 -14.00 ,42 802 315.5 278.2 -13.6
33.00 6.35 0.00 6.35 .00 .42 799 315.1 277.8 -13.2
33.25 6.36 0,00 6.36 .00 .43 799 314,8 277.5 -12,8
33.50 6,45 0,00 6,45 -13.99 .43 801 314.5 277.1 -12.3
33.75 6.55 0.00 6,55 .99 .42 801 314.3 276.7 -11.9
34.00 6.58 0.00 6.58 .99 .41 798 314.1 276,3 -11.4
34.25 6,84 0,00 6.84 .97 .40 804 313.9 275.9 -11.0
34,50 7.39 0.00 7.40 .95 .36 816 313.8 275.5 -10.5
34.75 7.23 0.00 7.23 .96 .37 810 313.7 275.1 -10.1
35.00 7.17 0.00 7.17 .96 .37 807 313.6 274.7 -9.6
35.25 7.28 0,00 7.28 .96 .36 809 313.6 274.3 -9.1
35.50 7.36 0,00 7.36 o95 .36 811 313.6 273.9 -8.7
35.75 7.10 0.00 7.10 .97 .37 804 313.6 273.5 -8.2
36.00 6.81 0.00 6.81 .98 .40 798 313.7 273.1 -7.8
36.25 7.08 0.00 7.08 .97 ,38 805 313.8 272.7 -7.3
36.50 7.61 0.00 7.61 .94 .34 818 313.9 272.3 -6.8
36.75 7.48 0.00 7.48 o95 .34 815 314.1 .271.9 -6.4
37.00 6.94 0,00 6,94 .98 .38 802 314.2 271.5 -5.9
37.25 7.04 0.00 7.04 .97 .38 807 314.4 271.1 -5.4
37.50 6.94 0.00 6.94 .97 .38 805 314.6 270.7 -4.9
37.75 6.48 0.00 6.48 -14.00 o41 791 314,8 270.3 -4.5
38.00 6.44 0.00 6.44 .01 o41 792 315.1 269.9 -4.0
38.25 6.29 0.00 6o29 .01 o43 790 315.3 269.5 -3.5
38.50 5.87 0.00 5.87 .03 .47 781 315.5 269.1 -3.0
38.75 5.78 0,00 5.78 .04 .48. 780 315.7 268.7 -2.5
39.00 5.75 0.00 5.75 .04 .47 778 316.0 268.3 -2.1
39.25 5.72 0.00 5.72 .05 .47 778 316.2 267.9 -1.6
39.50 5.67 0.00 5.68 .05 .47 777 316o4 267.5 -1.1
39,75 5.62 0.00 5,62 .05 .48 776 316.6 267.1 -0.6
40,00 5.53 0,00 5o53 .06 .49 773 316.7 266o7 -0.1
40.25 5.91 0.00 5,91 .04 .45 784 316.9 266.2 0.4
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Table 4 (Cont.)
Trr a -a O  6 -6
MJD -104 104 r - 1 0 4 pa log p log ps (OK) (kin) (deg) (deg)
41040.50 6.42 0.00 6.42 -14.00 -14.41 800 317.0 265.8 0.9
40.75 6.63 0.00 6.63 -13.99 .40 806 317.0 265.4 1.4
41.00 6.89 0,00 6,89 .99 .37 809 317.1 265,0 1.9
41041.20 7.94 0.00 7,94 -13*94 -14.30 835 317,0 264,7 2.3
41,40 8.66 0,00 8,66 *90 *26 852 317.0 264,3 2.7
41.60 8.39 0,00 8,39 .91 928 846 316.9 264,0 3.1
41.80 8.50 0,00 8,50 .91 e27 848 316.8 263.7 3.5
42,00 8.61 0,00 8,61 .90 .27 848. 316.6 263,4 3.9
42.20 8.18 0.00 8.18 .92 .30 83b 316.4 263.0 4.3
42.40 8.01 0.00 8.01 .93 .31 832 316.1 262.7 4.7
42.60 7,87 0,00 7,87 .94 .32 826 315.8 262,4 5.1
42.80 7.33 0.00 7.33 .96 .37 812 315.4 262.0 5.5
43.00 6,46 0.00 6,46 -14.01 .44 787 315.0 261.7 5.9
43.20 6.73 0.00 6.73 -13,99 .43 793 314.5 261.3 6.3
43.40 6.95 0.00 6.95 .97 .42 798 313.9 261.0 6.7
43,60 7,11 0.00 7.11 .97 .41 796 313.3 260.7 7.1
43,80 7.23 0.00 7.23 ,97 .40 793 312.5 260.3 7.5
..00 7.34 0,00 7.34 .6 .41 792 311.8 260,0 8,0
44.20 7.61 0.00 7,61 .95 .40 795 310.9 259.7 8.4
44,40 7.80 0.00 7,80 .94 .39 793 309o9 259.3 8.8
44.60 7.92 0.00 7.92 .94 .39 790 308.9 259.0 9.2
44.80 8.06 0.00 8.06 .92 .40 789 307.8 258.6 9.6
45.00 8.55 0.00 8.55 .90 .39 794 306.6 258.3 10.0
45,20 9.84 0,00 9,84 ,85 .32 809 305.2 257.9 10.4
45.40 10.80 0.00 10.80 .81 .29 820 303.8 257,6 10.8
45.60 9.01 0,00 9.01 .88 .40 779 302,3 257.3 11.2
45.80 9.55 0.00 9.55 ,86 .39 782 300.6 256.9 11.7
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Table 5. Standard heights to which densities in Tables 3 and 4 are referred.
Inte rval Z
(MJD) (kmn)
38397.00-38473.00 3660
38558.00-38641.00 3590
38732.00-38814.00 3470
40237.00-40305.00 2035
40405.00-40465.00 1810
40560.00-40609.00 1415
40710.00-40770.00 1120
40850.00-40879.50 720
40880.00-40919.50 655
40920.00-40949.75 600
40950.00-40964.75 550
40965. 00-40979.75 500
40980.00-40994.75 450
40995.00-41009.75 400
41010.00-41045.80 360
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